NOCOBUE
No NPOEKTUPOBaHUIO COOPYXEHUN ANA OUUCTKK
¥ NOAroToBKU BOAbI
(k CHuIl 2.04.02-84)

YTBEP>XOEHO npukaszom HAN KBOB AKX um. K.[4.Mamdwunosa ot 9 anpensa 1985 r. N 24

PekomeHOoBaHo kK n3gaHuto yyeHbim coBetom HAM KBOB AKX um. K.[.Mamdwmnosa.

Co,qep>|<v|T cBeAeHUA, YTOYHAKLWNE KOHCTPYKTUBHbIE U Opyrne ocobeHHocTH COOpY)KeHI/IVI, BOLUEALUMX B OCHOBHOM
HOpMaTI/IBHbII;I OOKYMEHT, a TaKXKe YyKa3aHud Nno pany HOBbIX pa3pa60TOK, KOTOpPble MOryT NPUMEHATLCA TOJIbKO B
9KCNnepumMeHTarnbHOM nopsanke, npu 3TOM AOnAd XO35INCTBEHHO-NUTLEBOrO BOAOCHAbGXeHMsT Heobxoaumo Hanuyune
NOJNTOXKUTENbHOIO 3aKIt4YeHNA CaHUTaAPHbIX OpPraHoOB.

Onsa NHXEHEePHO-TEXHUYECKUX pa6OTHVIKOB NPOEKTHbIX OpFaHVI3aLl,VII7I.

Mpu nonb3oBaHun Mocobrnem Heo6Xx0OMMO y4MTbIBaTL YTBEPXKOEHHbIE U3MEHEHUSI CTPOUTENMbHBLIX HOPM U MPaBun u
rocyAapcTBeHHbIX CTaHO4ApTOB, NybnnkyemMble B XypHarne "bionneteHb cTpouTensHon TexHukn", "COopH1MKe N3MeHeHNN K
cTpouTenbHblM Hopmam 1 npasunam” occtpos CCCP n nHopmaumoHHoMm ykasaTene "locygapcTBeHHble cTaHO4apThl
CCCP" lNocctangaprta.

NPEAUCIIOBUE

Mocobwue aBnsieTca gononHeHvem kK pa3a.6 "BogonoaroTtoska” CHulM 2.04.02-84 "BogocHabxeHne. HapyxHble ceTu n
coopyxeHus".

CocTaBneHo ¢ Y4€TOM Hay4HbIX uccnegoBaHun 1 obobueHns onbiTa NpPOEeKTnpoBaHnd, cCTpouTenbCtBa W
JKcnnyaTtauum Bo4ONPOBOAHbIX CTaHUWI 3a nocnegHune rogpl.

Mocobue paspabotaHo HNM KBOB AKX wm. K.[.MNamdwrnosa - kaHanaatamu TexH. Hayk E.N.AnenbuunHown (pasa.1),
B.M.KopabenbHukoBeim (pasg.4, 13, 14), AM.lMepruvHon (pa3g.13), W.M.OemuHbim (pa3g.6), B.MN.KpuwTtynom,
B.M.TpeckyHoBbIM (pa3a.7), I'.J1.Megpuwewm (pa3a.15), B.M.Jlio6apckum (pa3a.16) coBmectHo ¢ BHUW BOOMEO - g-pom
TexH. Hayk A.V.EropoBbiM (pa3g.2), kaHgugatamu TexH. Hayk W.M.Mwupkucom, 3.A.TMpowmHbim (pa3g.1), N.C.PognHon
(pa3g.2), 3./1.Bonbdpyb (pa3a.3, 4), I.KO.Accom (pa3a.12); PHUM AKX um. K.O. Mamdunosa - kaHangatamm TexXH. Hayk
M. X.Kosapckon (pa3ag.5), A.N. dunatosbim (pa3a.8); OMCU - kaHa. TexH. Hayk MN.A.'pabosckum (pa3a.8); LHUMKWMBP -
KaHg. TexH. Hayk M.I".>Kyp6on (pa3a.9); AsHUW BogHbIx npobnem - kaHa. TexH. Hayk W.C.babaesbim (pa3a.10); LLHWWAI
WHXeHepHOro obopyaoBaHua - kKaHoupatamm TexH. Hayk B.A.Pogmubiv, B.[0.CykacsHom, wunx. [.P.PabuHoBuyem

(pasa.11).

B otbope maTepuana, coctaBneHnm n pegaktuposaHum Nocobus yyactBoBanu: KaHamgatel TexH. Hayk V.. OemuH,
J1.H.Nackyukasn, B.M.Kpywtyn (HAM KBOB AKX um. K.[.Mamdwunosa); kaHa. TexH. Hayk B.B.AlwaHuH, O-p TEXH. Hayk,
npod. W.3.AnenbumH (BHUW BOMOMEO); wurxeHepbl B.A.KpacynuH, J1.M.Po3aHoBa (['mMnpokommyHBOZOKaHan);
A.®.BputkuH (Coto3sogokaHannpoekT); I.P.Paburosny (LLHNW3IM nHxeHepHoro obopynoBaHus).

1. PACMPEAOENUTENN PEATEHTOB

B npakTvke BoOoONoAroToBkM B COOTBETCTBUM C TpeboBaHuammn CHulM 2.04.02-84 gormkHO GbiTb 0becnedeHo GeicTpoe
W paBHOMepHOoe pacnpegerneHve peareHToB B obpabaTbiBaemoln Boge. OCOBEHHO BaXHO YBerMYeHwe CKOpOoCTU
pacnpegeneHns npu BBEAEHUN KOArynsiHTOB (PacTBOPOB COMleN amiOMUHWA W Xenesa) NS CO3daHusi YCIOBUA WX
3 PEKTUBHOrO M paLmoHarnbHOro NCNosb30BaHMs.

Hwke onucaHo HecKonbko TWUMOB pacnpefenuTenein peareHToB, pa3pabotaHHbix HUW KBOB AKX wuwm.
K.O.Mamdwunosa (tvn 1) n BHAW BOATEO (tunsl 11-1V).



NEP®OPUPOBAHHBLIA PACNPELENUTENb KOAMYJIAHTA (TUM 1)

1.1. Pacnpe,qenmenb npegHasHadeH AOnAa BBEeOEHUA pacTBOPOB KoaryndaHta wnm d)J'IOKyJ'IFIHTa n MoxeT ObiTb
yCTaHOBJ1EH B pr6e nepen cmecutenem, npu nocrtynieHnn Bodbl B CMecuTtenb unn B OQHOM U3 OTAENeHN BXOOHON
KamMepbl nepen KOHTakKTHbIMW OCBETIUTENAMU ('-IepT.1). B nocnegHem cny4dyae pekomMeHOyeTca YyCTaHaBnMBaTb
pacnpenenuTenb B NnpoemMme neperopogku, codgarem Cy>KeHne noTtoka n yesenmy4eHme ero Typ6y]'|eHTHOCTM.

YepT.1. Cxema ycTaHOBKM NepdOpnpoBaHHOroO pacrnpeaenuTens koarynaHrta (tun l)
a - B BUXpeEBOM cMecuTene; 6 - B neperopog4aToM unm KOpMaopHOM CMecuTene, BXOAHON Kamepe KOHTaKTHOro
ocseTnutens; 1 - pacnpegenutens; 2 - CeKLMOHHasi CBUHYMBAIOLLASACA LWTaHra; 3 - nofjada KoarynsHra;
4 - 3apsigka cugoHa
1.2. MoTepwn Hanopa npu obTekaHUn pacnpegenuTensi Bogon coctasnsoT 10-15 cm.

1.3. Pacnpegenutenu us nepcopupoBaHHbIX TPyGOK HE peKOMeHAYeTCs NpUMeHsITb Npu 06paboTke Boabl pacTBOPOM



KoarynsaHta, cogepxxawmm HepacTtBoOpuMbie NPpUMECH.

1.4. [ins BBeleHWs1 pacTBOPOB MMHEpParibHbIX KOArymnsiHTOB CriefyeT NPUMEeHsTb pacnpenenuTeny U3 BUHUMNAcTOBbIX
TPYy6 MNU 13 HepXXaBetoLLell cTanu.

1.5. PacnpepenuTenb koarynsHTa (4epT.2) COCTOMT M3 LieHTpanbHoro Gavka co LITYLLepOM, Ha KOTOpbI HadeBaeTcs
LUNaHr ANs nogayn KoarynsiHTa, U paguarbHbix NepdoprMpoBaHHbIX TPYGOK-TyyYei, UMEIOLLMX OTBEPCTUS, HanpaBrieHHbIe

Nno ABWKEHUK NOTOKa BOAbl. Pacnpe,qenMTenb onyckaeTcAa Ha MeCTO YCTaHOBKM C MNMOMOLLbHO CBMHYMBAIOLLIENCHA U3
OTAENbHbIX CEKUMI LUTaHIN.

YepT.2. MNepdopupoBaHHkI pacnpegenutens koarynsHta (tvin 1)

1 - UeHTpanbHbIN 6a4oK; 2 - OTBEPCTUS AN BBOAA KOArynsaHTa; 3 - pasbeMHasi WTaHra; 4 - WryLep
[Nsi IPMCOeAMHEHS! LUMNaHra nofayn koarynsHTa; 5 - aarnywika; 6 - nepcdopupoBaHHas Tpyoka-nyy

1.6. Yucno oTteepcTUn B pacnpepenuTene cnegyet onpefenstb Mo pacxody pacTtBopa koarynsHta v BenuyinHe
notepu Hanopa B pacnpegenurtene 30-50 cm.

1.7. Pacxop pacTBopa koarynsHTa i ., CM3 /c, cnepyeT onpenensaTts no opMyne
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qK =:HKQ‘E , (1)
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3
roe i, - nosa koarynsHTa, /M~ ;
3,
@ - PACXOA BOAbI Yepes cMecuTenb, M~ /C;
(7, - KOHLEHTpaLus pacTBOpa koarynsHta, % o Macce;

3
2 - NNIOTHOCTb pacTBoOpa KoarynaHTa KOHUeHTpauum i , r/lem



MnoTHoCTbL pacTBopa koarynsHTa npu 3aaHHoi KOHLEHTpaLUuUW crieqyeT NpMHUMaTh no tabn. 1.

Tabnuua 1
KoHuenTpauus pactsopa AL, (50,1, MnoTHOCTL pacTBopa, rlom™
% no macce
1 1,009
2 1,019
4 1,040
6 1,060
8 1,083
10 1,105
20 1,226

3
1.8. Pacxon pacTBopa koarynsHTa o, , CM~ /C, MpOXOAALIero yepes OofHO OTBEpCTWe, criedyeT onpedensite Mo

copmyne
Fo = HW A JigH, )
roe K - KoadhduUMeHT pacxoda, NpubnkeHHo pasHbIn 0,75;

2 - Nnowagb OTBepCTHs, CM ™ ;

£ - yckopeHue csoboaHoro nagexusi, m/ic ' ;

% - sapanHas noTeps Hanopa B pacnpenenuTtene (cm. n.1.6).

B 1abn.2 npviBegeHbl pacxodbl pacTBopa KoarynsiHTa, NPOXOAsLLEro Yepe3 04HO OTBEPCTME, MpW MoTepe Hamopa B
pacnpefenuTene, pasHoii 30 CM; yka3aHbl pekoMeHAyeMble AMaMETPhI MyYel B 3aBUCHMOCTM OT iuamMeTpa OTBEPCTUN.

Tabnvua 2

Ouametp Pacxop pacTBopa KoarynsiHTa, OuameTp nyua,
OTBEPCTUSl, MM | MPOXOASLLEro Yepe3 OHO OTBepCTUE MM

npu % =30 cm, oM fc

3 12,8 15
4 22,8 20
5 35,6 25
6 51,3 32

1.9. Yucno oTBepcTuit 2, B pacnpeaenurtene (Mpu BbiGpaHHOM AMaMeTpe OTBEPCTUI) HAANEXUT onpeaenaTb no



copmyne
o

Mg = (3)
dg

Mpun M, >32 cnegyeT yBenuunTb AMamMeTp OTBEPCTUN 1 MOBTOPUTL pacyeT.

1.10. B uensix yMeHbLUEHUS BEPOSITHOCTU 3aCOPEHNST OTBEPCTUS AOIMKHbI ObITb pa33eHKoBaHbI Tak, YTOOb! UX AVaMeTp
YBENUUMBAncs OT BHYTPEHHe/ MOBEPXHOCTM Nyya K HapyXHOiW (Mocrne CBeprieHWsi OTBEPCTUI Ha fy4yax CBepriom
pacyeTHoro AuameTpa).

1.11. Yucno nyyer B pacnpegenuterne cnegyeT BblIOMpaTh Tak, YTOObI Ha Kaxxaom nyye bbino He 6onee 3-4 oTBepcTUiA
(4ncno nyyen gomkHo 6bITe He bonee 8).

1.12. OTBepCTMS Ha NMydyax pacnpefenuTens OoMkHbl GbiTb PacnornoxeHbl CUMMETPUYHO OTHOCUTENBHO OCK TPYOHI,
no KOTOpoWi nocTynaet obpabaTbiBaemasi Bofa, a Ha KaxaoM Iyve - CUMMETPUYHO OTHOCUTENbHO TOUKM, OTCTOSILLEN OT

cTeHku Tpybbl Ha 0,25 gnameTpa TpyObl Fil

PacnonoxeHne OTBepCTVIIZ Ha ny4yax pacnpegenutena cnegyet BbI6VIpaTb B COOTBETCTBUM C Tabn.3.

Tabnuua 3
Yuncno oTBepcTMm Ha nyye PaccTtosiHue oT BHyTpPEHHEeWN CTEHKN
pacnpeaenuTens Tpy6bl 10 OTBEPCTMS, AOMN OT £
1 0,25
2 0,2;0,3
3 0,2;0,25; 0,3
4 0,16; 0,22; 0,28; 0,34

1.13. CnegyeT npegycMmaTpmBaTb BO3MOXHOCTb MCMONb30BaHMS LUaHra Nnpu nogade KoaryrnsHra Ans ocyLwecTBNeHUs
obpaTtHo NnpoMbIBKM pacnpegenutens (cm. yept.1).

KAMEPHO-NTYYEBOW PACNPELENUTENb (TUM i)

1.14. KamepHo-ny4eBol pacnpenenuTenb npedHasHavyeH Ansi cMelleHus obpabaTbiBaemoii Bodbl C pacTBopamu
peareHTOB, 3@ UCKIOYEHNEM M3BECTKOBOrO MOIOKA.

1.15. KamepHo-ny4eBow pacnpegenutens pacnonaraercs no ocu notoka obpabartbiBaemon Boge! (4epT.3) n cocTouT
13: UMNMHOPWYECKOW KaMepbl C pagvarnbHbiMU NepdOpUpPOBaHHbIMK OTBETBMEHUSIMU, UMEIOLWMMU OTKPbITbIE TOPLbI;
LMPKYNALUMOHHOro naTtpybka, pacnofnioXXeHHOro BHYTPU KaMepbl COOCHO, OTKPBITOro C 06enx CTOPOH U 3aKpenneHHOoro Ha
OCHOBaHWM Kamepbl, OOpalleHHOM K MOTOKY; peareHTonpoBoAa, NPUCOEOMHEHHOTO K Kamepe C MNpOTMBOMONOXHOM
CTOpOHbI. PeareHTonpoBoa MoXeT GbiTb CHabXeH NpUeMHON BOPOHKOW Mpu nogaye pacTBopa peareHTa CamoTeKoM MIn
CcoefMHeH Ha hrnaHLax CoOOTBETCTBYHLLIEN KOMMYHMKaLWen npy nogayde nog Hanopom.
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YepT.3. KamepHo-ny4eBow pacnpegenutens (Tvn |l, pacnonoxeHue - BHyTpu Tpybonposoaa)

1 - kopnyc TpybonpoBoAa; 2 - kamepa pacnpegenuTens; 3 - ny4eBoe OTBETBMNEHNE; 4 - ABWWKEHNE BOAbI;
5 - oTBepcTME AN BbIxoAa pacTeBopa; 6 - paguansHasa pacropka; 7 - riyxas peamHosas mydra,
ycTaHaBnuBaemas ¢ 3a3opom 5-10 MM OT kopnyca TpybonpoBoaa; 8 - UMPKYALMOHHBIN NaTpybok;

9 - nogaya peareHta; 10 - peareHTONPOBOA

1.16. OdpdeKTMBHOCTL AENCTBUSI KaMEPHO-ITYy4EBOro pacnpedenutens obecneynBaeTcs 3a CYeT:
MOCTYMEHUS HYacTW NCXOLHON BOAbI Yepes LMPKYMALMOHHBIA NaTpyOoK BHYTPb KaMepbl;

pa3baBrneHus STOM BOAOW pacTBopa peareHTa, MOCTynawllero BHYTPb KaMepbl Yepe3 peareHTonpoBog
(NpepBapuTENbHOE CMELLEHNE);

yBeNnn4eHmna nepBoHavaribHOro pacxoga Xuakoro peareHta, CI'IOCO6CTByPOLIJ,eFO €ro paccpeaoTo4YeHUto B NOTOKE;

paBHOMEPHOro pacnpeneneHuna pas6aBneHHoro pacTeopa No Ce4eHUo NoToKa.

MocTynneHve B Kamepy UCXOAHOW BOAbl Yepe3 LMPKYNALMOHHBIA NaTpyboK NpoucxoauT nog AefiCTBMEM CKOPOCTHOO
Harfopa, MMeloLLEero HauGorbLUY BEMUYMHY B siApe NOToKa.

1.17. KamepHo-ny4yeBoi pacrnpegenutent pasMeLLaloT, kKak npaBuno, BHyTpU TpyGonposoga (Mpy BepTuUKarnbHOM u
rOpPM30HTaNbHOM €ro NMorfoXeHUuW), Ha BbIXOAHOM y4acTke TpybonpoBoaa, NoAaloLLEero UCXOAHY0 BOAY, UMW HA BXOLHOM
yyacTke TpyGonpoBoaa, OTBOASLLETO BOAY M3 COOPYXEHWUS, MOCre KOTOPOro OHa MOAMEXUT AarbHeMWLen peareHTHOM

obpaboTke (4epT.4).
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YepT.4. Cxembl yCTaHOBKM kaMepHO-MyyeBbIxX pacnpegenutenen (tun ll)

a - BGN13u BbIXOQHOIO CeYeHusi BepTukanbHoro Tpybonposoaa; 6 - BGrnau BXOQHOIO CEYEHUSI FOPU30HTarbHOIO
oTBoZsLLero Tpy6onpoBoaa; 1 - TpyGonpoBog; 2 - ABWKEHUE BOAbl; 3 - KAMEPHO-Ty4YeBOIN pacnpeaenuTerb;
4 - nofjaya peareHTa; 5 - onopHasi KOHCTPYKLUS

MpeanoyTUTENbHLIA BapuaHT yCTaHOBKU pacnpefenuTeneil B TpybonpoBodax pekoMeHOyeTcsi BbiGUpaTb C y4eToM
BO3MOXHOCTM UX OCMOTpa 1 3aMeHbl 6e3 npekpalleHus nogayv obpabaTbiBaemoii Bofbl.

Mpn o06paboTke BOAblI HECKOMbKMMWU peareHTaMu pacnpefendTenn pacTBOPOB CriedyeT ycTaHaenvBaTb B
NnocnenoBaTeNbHOCTU, ONPEAENAEMON TEXHOMNOIMYECKO cxemMoi. [pu aToM oTAenbHbIE pacnpenenuTeny MoryT ObiTb
obbeanHeHbl B 610KN.

1.18. PacyeTHble nokasaTenu KaMepHO-My4YeBbIX pacrpefenuTened U pasmepbl UX KOHCTPYKTUBHbIX 3NEMEHTOB
npuBefeHbl B Tabn.4.

Tabnvua 4

3HayeHus
MokasaTenu 1 KOHCTPYKTUBHbIE 3NEMEHTbI nokasarvenen




MPOAOMKMTENBHOCTL CMELLIEHNS NPU YCTaHOoBKe BHYTPYW TpyGonposoaa £, ¢

To e, Npu ycTaHoBke BOMMU3M BbIXOAHOTO (BXOZHOIO) cedeHus TpyGornposoga

T c

CkopocTb noToka i, M/C

KoathhMLMEHT rMapaBnmMyeckoro conpoTueneHmns &

OTHOLLIEHNs1 Pa3MepoB 3MEeMEeHTOB k avameTpy /) mopatowlero (0TBoAsLLero)
TpybonpoBoaa:

AnameTp kamepbl ¢ -

OvaMeTp LUUpKynsLMOHHOro naTpybka a!’u

AMameTp MyyYeBoro OTBeTBNeHNs cf .

AnameTp peareHTornposoga cf P

BbICOTa Kamepbl HK

BbICOTa LMPKYNSALMOHHOIO naTpyodka HH

OnVHa ny4eBblX OTBETBEHUN Ln

Yuncno nyyeBbiX OTBETBNEHUA Xy

[ameTp 6OKOBLIX OTBEPCTUIA NyYeBbIX OTBETBMEHUNI f o MM

KoadhduumeHT nepcopaumm ny4veBbiX OTBETBNEHN KH

0,6-1,0

1,0

He meHee 0,5

21

0,25-0,30

0,15-0,20

0,05-0,08

0,10-0,15

0,30

0,20

0,25-0,30

4-10

1,4-1,6

ON®DY30PHbIA PACNPEQENUTENb (TWUM Il

1.19. OwndbbysopHble pacnpenenutenu npefHasHadeHbl Anst CMelleHust obpabaTbiBaemMon BOAbl C KUAKUMMN
peareHTamu, B 0COBEHHOCTM C TeMU, KOTOPble CcoaepX)aT 3HaYUTENbHOE KOMNMYECTBO TBEPAbIX NpuMecen (M3BECTKOBbLIM

MOJIOKOM, YrOSlbHOW CYCNEeH3NeN).

1.20. [OwnddysopHbin  pacnpefenuTens YCTaHaBNMBalOT B BepTuMKanbHbIX TpybonpoBogax Mo OCKM  MOToKa
obpabatbiBaeMon Boabl. OH COCTOMT M3 KOHM4Yeckoro Avdpdpysopa, obpalleHHOro BbIXOAHBIM CEeYEHMEM HaBCTpeyy
NOTOKY, W peareHTonpoBo4a, MPUCOEOMHEHHOTO K BXOQHOMY ceyeHuto audpdpysopa M CHabXEHHOro MPUEMHUKOM
peareHTa. [OpM30OHTanbHblE KPOMKU BbIXOOHOrO cedeHus auddys3opa obpasyroT co cTeHkamy Tpybonposoga pabouui

3a30p 4S5l Nponycka noToka obpabaTbiBaemolr BoAbl (4epT.5).
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YUepT.5. AndpbdysopHbivi pacnpegenutens (tun 1)
1 - kopnyc TpybonpoBoaa; 2 - anddysop; 3 - ABMKeHVe Boabl; 4 - pabouunn 3a3op; 5 - rnyxas pesnHosasi MydTa;
6 - pagvanbHas pacrnopka; 7 - nogaya peareHta; 8 - NpUeMHUK peareHTa; 9 - peareHTonpoBos,
1.21. BbICTpoOEe pacnpeaeneHne peareHToB obecne4ynBaeTcs 3a CYET:

MOCTYMIEHUs1 YacTU UCXOOHON BoAbl B Anddy30p Nof OeWCTBMEM CKOPOCTHOTO Hamopa, WMELEro HambomnbLuyo
BEMUYMHY B sipe NoToKa;

peLvpKynaummu Boabl BHYTPU Audbdpy3opa B pedynbTaTte ralleHusl CKOPOCTHOMO Harnopa U CMELLEHUS! ee C peareHToM,
NocTynarwLLMM B AMddY30p Yepes peareHTonpoBos;

paBHOMEpPHOro pacnpeaerneHns pa3éaBneHHoOro peareHTa B paboyeM 3a30pe;
TypOyneHTHOW Auddyann, obpasytolleics B pesyrnbTaTe pacluMpeHusi oToka Npu BeixoZe U3 pabouyero 3asopa.

MocTynneHve pa3GaBneHHoOro peareHTa u3 auddy3opa B pabounii 3a30p NMPOUCXOAUT 3a cYeT mogcoca B obnactb
MUHUMAaTbHbIX JaBreHUN.

1.22. [Oudpdy3opHbil  pacnpedenutens crnegyet pasmewats B TpybonpoBoge CBOOOAHO U LIEHTpUpPOBATh
pagnanbHbIMU pacropkaMuy € 3a3opaMu MeXAy MX Topuamun 1 cTeHkon Tpybonposoga, paBHbiMu 5-10 mm. JonyckaeTcs
GnoKupoBKa ¢ KaMepHO-My4YeBbIM pacnpegenutenem (4ept.6).



YepT.6. Cxema coBMeLLeHnst Anddy30pHOro 1 KamepHO-y4eBoro pacnpeaenvrenen
1 - kopnyc TpybonpoBoAa; 2 - Auddy30pHbIN pacnpegenuTens; 3 - ABWXeHne BOAbl;

4- KamepHo-nyquon pacnpenennTtenb, 5 - nogava KoarynaHra, 6 - nogaya n3BecTun

1.23. Anddy30pHbIN pacnpegenuTernb MOXHO OQHOBPEMEHHO C OCHOBHbLIM Ha3Ha4YeHWEeM UCMOoNb30BaTb B KayecTBe
CyxalLlero ycTponucTBa Ans M3MepeHus pacxoda obpabaTbiBaeMoin BoAbl C KOI(DUUMEHTOM rMOPaBNYECKOro
COMPOTMBMEHUs], ykazaHHbIM B Tabn.5.

1.24. PacyeTHble nokasaTtenu 1 pasmepbl Anddy30pHbIX pacrnpegenuTenen ykasaHbl B Tabn.5.

Tabnuua 5
MokasaTenu 1 KOHCTPYKTUBHbIE 3NEMEHTbI 3HaueHus
nokasarenen
MpPOAOIMKUTENLHOCTL CMelleHns T, ¢ 1,0
CkopocTb notoka #, m/c 0,5-1,5
5,9

KoathduumeHT ruapaBnm4eckoro ConpoTUBeHus B
OTHOLLEHUs! Pa3MepPOB 3MeMeHTOB K auametpy .1
TpybonpoBoaa:

ANVHa yyacTtka cMmelleHns | He meHee 2,0

AnameTp BbIXOAHOTO CeveHms audpysopa 0.67

AnameTp peareHTonposoga cf p 0,10-0,15




CTPYWUHbIN PACNPEQENUTENb CYCINEH3UW PEATEHTOB (TUIM IV)

1.25. Pacnpegenutenu CTPyMHOro Tuna npegHasHayeHbl Ans 6bICTpOro CMeLLeHUs CyCcrneH3unin peareHToB (M3BecTu,
YIS, FAVHbBI M gp.) C BOGOW B HAanopHbIx Tpybonposodax agnameTtpom 200-1400 mm.

Pacnpegenutenn HagnexuT BbINOMHATL MO OOHOW W3 MPUMBEAEHHbIX Ha 4YepT.7 CXeMm, BKIOYaloWmx: OBa
pacnpefenuTenbHbIx aneMeHTa Ans Tpy6onposoaos avameTpoM £ =200-400 Mm (BapuaHT a); Tpu - ana £ =500-700
MM (BapuaHT 6); YeThipe - ana L7 =800-1000 MM (BapuaHThl 8, 2); nath - ana L} =1200-1400 mm (BapnaHT 9).

YUepT.7. CTpynHble pacnpegenuTeny cycneHavin peareHTos (tvn V)

a-0 - BapuaHTbl cxeM: @ - £/=200-400 mm; 6 - [/=500-700 MM; 8, 2 - F2}=800-1000 Mmm; & - f}=1200-1400 mMM;
e - fjeTarb BBOAA CycrieHsuu; 1 - Tpy6onpoBog; 2 - peareHTonpoBoA; 3 - KONNEKTop pacnpenenuTenbHbIi
(Pe3VNHOTKaHEBbIN pykaB); 4 - cTanbHas Tpybka; 5 - apmMaTypa 3anopHast; 6 - CanbHUK;

7 - cTpyBLMHa 3anopHast

1.26. PacnpepenutenM MOXHO YyCTaHaBnuMBaTb KakK Ha rOpWU3OHTanbHbIX, Tak M Ha BepTUKarbHbLIX Yy4acTkax
TpybonpoBogoB. B mecTe ycTaHOBKM pacrnpedenurens paccTosiHMe OT NOBEepXHOCTM TpybonpoBoda A0 Orpaxaarolmx
KOHCTPYKLMIA JOMMKHO ObiTb He meHee 300 MM.



1.27. Kaxpplii pacnpegenutenbHbil 3MEeMeHT pacnpefenuTens CyCrneH3un crneayeT BbINOMHATb B BUAe TPyoKw,
BBE[IEHHON Cpe3aHHbIM KOHLOM B TpyGOMpoOBOA Yepe3 CcanbHUKOBOE YCTPOWCTBO M YCTAHOBIEHHOW CPe3oM Mo
HanpaBreHnio noToka. Ha npoTMBOMOMOXHOM KOHLE TpyOkM cHapyxu TpyGonpoBoda YyCTaHaBMMBAlOT 3anopHYH
apmaTypy Unu cTpyGLMHy Ha pe3VHOTKAHEBOM pyKaBe.

1.28. bBbicTpoe cmelleHne obecneynBaeTcs CTPYWHOW MoJayelt CyCrneH3un peareHta 4Yepe3  HEeCKOJbKO
pacnpegenuTenbHbIX 3NIeMEHTOB NepPreHAMKYNsapHO NOTOKY BOAbl C OXBAaTOM OorblUen 4acTu MOMEepPevHOro cevyeHust
noToka CTpysiIM/ peareHTa.

Ons noBbllleHns 3PHEKTUBHOCTY CMELLEHUS NPeJyCMOTPeHa BO3MOXHOCTb YBENUYEHUS! ATNMHbI PacnpoCTpaHeHus
CTpYii 3a CYET BbINOMNHEHMS cpe3a TpyGku nog yrrom 80°. MpoJonbHoe nepeMellieHne pacnpeaenuTensHoro arnemMeHTa B
canbHvke No3BonsieT [o6WTbCA HauGorbLuel MIoLWaan oxXBaTa NonepevyHoro CedeHust MoToka Bofbl CTPYeil peareHTa.
Mpu CKOpPOCTM BbIXOA4A CTPYUM M3 pacrnpefenuTeribHOro 3rieMeHTa MeHee CpedHel CKOPOCTV [BWXEHWUS BoOAbl B
TpyGonpoBoae ANMHY BBEEHHOTO B TPYGONPOBOA yYacTka pacnpefenuTenbHOro anemMeHTa criefyeT yBenuuueath, npu
GornbLueli CKOPOCTH BbIXOZa peareHTa - yMeHbLUaTb.

1.29. [InameTp BbLINYCKHOro OTBEPCTUS pacnpeaenuTensHOro anemMeHTa cnegyet npuHuMmaTb pasHbiM 8-15 mm. Mpun
3TOM cnegyeT npegycmaTpvBatb BO3MOXHOCTb W YCTPOWCTBO [ANS OYUCTKM OT BHYTPEHHUX OTMOXEHUA nyTem
nocnegoBaTenbHOro OTKMIOYEHUs OOHON M3 BETBEW pacnpedenutenbHOro Komnmekropa v NpuMeHeHnst NpoGOMHKKOB
COOTBETCTBYHOLLEro gnameTpa (6-12 mm).

2. ADPUPOBAHUE KAK CPEACTBO MHTEHCU®UKALIUU NMPOLIECCA
KOArynauumm nPMPOOHbIX BOO*

* CnepyeT NpUMEHSITb B 9KCMEPUMEHTANIbHOM MOPSIAKE.
CYWHOCTb METOOA U OBJIACTb NPUMEHEHUA

2.1. Mpu obpaboTke MpUPOAHbLIX BOA B MpOLEcce rMaponusa KoarynsiHta obpasyeTcsi 3HauMTernbHOEe KOMNMYECTBO
CcBODOHOI YrNekncnoTsl, coaepalleiicsl rmaBHbIM 0Gpa3om B ra3oBoi hase BCrieacTaue ee Manoli pactesopuMocTi. Ha
HayarnbHOW CTaauu KoarynsiLymn B3BELLEHHbIX BELLECTB MNpy pa3BMTON NMOBEPXHOCTY TBEPAOW U ra3oBoii dhas npoucxoauT
WHTEHCMBHas afcopOuus MenbyYanlumx MNy3blpbKOB YITIEKUCIIOThl Ha MOBEPXHOCTb MUKPOXIIOMNBEB KOArynupoBaHHOM
B3Becu. B pesynbTaTe oGpasyeTcs 0Caiok HEMPOYHOM, PIXIION CTPYKTYpHbI.

2.2. CBoeBpeMeHHOe yaaneHue yrnekucrnoTbl U3 cpepbl 06pa3oBaHUsi MUKPOXIONLEB, JOCTUIAEMOE 3a CYeT aspaLum
BOZbl, 3HAYUTENBHO MHTEHCUULMPYET NPOLIECC Koarynsauuu. A3pupoBaH/e crnocobCTBYET NyyllemMy rMapaBnuyeckomy
nepemMelLrBaHNI0 BOAbl C KOarynsHTOM Ha CTaguMu CKpbITOM koarynsiuuu. B pesynbtate oGpasyioTcs xnonbsi Gonee
MPOYHOIA U NIIOTHOW CTPYKTYpbI, GbICTpEE OCAXAALMECS B OTCTONMHBLIX CoopyXeHusix. OTayBKka YrMeKknCroThbl Bbi3biBaeT
noBkiLleHne pH BOAbl, YTO CHIKAET €e KOPPO3VMOHHYH0 aKTUBHOCT.

2.3. Metog c npvMeHeHueM as3pupoBaHWs MOXET ObiTb pekomeHAoBaH Mnpu obpaboTke BoAbl C MOBbILUEHHOMW
MYTHOCTbIO M LBETHOCTbIO B LensaxX MHTeHcudukauum paboTbl BOJOOYUCTHBIX COOPYXXEHWUIN, IKOHOMWUW KoarynsHTa w
MOBbLILIEHNS1 Ka4yecTBa OCBETMIEHHOW BoAbl MO OpraHONEenTUYECKMM MnokasaTensm (3anaxy, NPUBKYCY, HACbILLEHUHO
KMCrnopoaom).

2.4. AspvipoBaH/e MOXET OCYLLEeCTBMATECA MPW UCMOMb30BaHUM MOObIX TEXHONorm4yeckux cxem obpaboTku BoAbl,
npenycmoTpeHHbix CHulM 2.04.02-84.

OCHOBHbIE TEXHOJIOTMYECKUE NAPAMETPbI U HEOBXOOUMOE
KOHCTPYKTUBHOE O®OPMIJIEHUE

2.5. OnTMmanbHbIN pexnmMm aspupoBaHua cnenyet onpenendatb OnbliTHbIM NYyTEM B 3aBUCMMOCTU OT Ka4eCTBa BOAbI, U
npexae Bcero ot ee MyTHOCTU U LUBETHOCTU.

2.6. Metognka onpegeneHns ONTUManbHOW [03bl KoarynsHTa W MpoueHTa aspuMpoBaHWs BOAbl W3MoXeHa B
nn.2.22-2.24. Tpn HEBO3MOXHOCTU OCYLLECTBMEHMS MpobHOM 06paboTkn peyHor BoAbl pacyeTHble 3HaYeHWUst [03bl
KoarynsiHTa v npoLeHTa aspupoBaHnsa BoAbl ONS MPOEKTUPYEMbIX BOGOOYUCTHBIX COOPYXXEHNIN OPUEHTUPOBOYHO MOXHO



npvHMMaTe No Tabn.6 (B 3aBUCKMOCTU OT MYTHOCTW BoAbl). B aToM cryyae vHTepBan mexay BBOAOM KoarynsiHTa u
nofauveii AMCNEPrMpoBaHHOIO BO3ayXa B CPeAHEM NMPUHMMAIOT paBHbIM 15 c.

Tabnvua 6
Pacxop Bo3gyxa
MyTHOCTb BOAbI, [o3a 6e3BogHOro KoarynsHTa ans B 3aBNCMMOCTH
mr/n 06paboTKM MyTHbIX BOA, MI/N OT pacxofa
Boabl, %
cornacHo CHwull | c aspupoBaHvem
2.04.02-84
o 100 25-35 20-30 10
Cs. 100 go 200 30-40 25-30 15
" 200 " 35-50 25-40 20
400
" 400 " 50-60 35-45 20
600
" 600 " 60-70 40-50 25
800
" 800 " 1000 70-80 50-60 30

MpumeydaHue. Mpn 06paboTke LBETHLIX BOA, pacxoq Bo3ayxa HYXHO NpuHUMaTh, %, npy LLBETHOCTY BoAbl, rpaj;

no 40 10
cB. 40 oo 60 15
" 60 " 80 20

2.7. AspupoBaHve BOAbl OOMYCKAETCS OCYLLECTBISTb B OTKPbITHIX CMECUTENSX MMAPaBNUYecKoro Tuna (BUXPEBbIX U
neperopoayYaTbix), 4OMNOSHATENbBHBLIX COOPYXXEHWIA He TpebyeTcs.

2.8. Metog 06paboTku BoAbl C asapupoBaHMeM TpebyeT CTporon nocrnegoBaTenbHOCTU BBOAA KoarynsHTa U cxaToro
Bo3dyxa. BBegeHuwe gucneprmpoBaHHOrO BO3Ayxa B Mepuod rmMaponu3a KoarynsHta u obpa3oBaHWs MUKPOXIONbeB
obecneymBaeT HanbonbLUni 3cpdeKT asapupoBaHus.

2.9. ViHTepBan Mexay BBOAOM KoaryrnsHTa u Bo3gyxa criegyeT npuHumatb 10-20 ¢ - Bpewmsi, Heobxogmmoe Ansi
CMeLleHns KoaryrnsiHTa ¢ BOAOW M Hayamna ero rugponusa. BepxHuii npegen oTHOCMTCS K TEM CryyasiM, Korga npouecc
CMelleHns1 3amennsieTcs BCreacTBMe HU3KOM TemnepaTypbl Bogbl. OnTuUManbHbIA UHTEpBan onpegensietcs nNpobHown
obpaboTkon Boapbl.

2.10. PactBop koarynsiHTa crieflyeT BBOAUTb B MOAaloLiMiA TpybonpoBon WV npu BXOAe Bodbl B CMecuTenb, a
JAMCNepPrpoBaHHIii BO34yX - HEMOCPEACTBEHHO B CMECUTENb.

BpeMﬂ a’dpnpoBaHNA paBHO BpEMEHU I'IpeGbIBaHMFl BOJbl B CMecuTtene.

2.11. HeobxogmMmocTb npeaBapuUTenbHOro XrnopuposaHua WUNn noauenadmBaHnA, a Takke MNpUMEeHEeHUA Opyrnx
peareHToB 1 nocriegoBaTefibHOCTb X BBOA4A YCTaHABIMBAKOTCA Npu I'IpO6HOIZ 06pa60T|<e peqH0|7| BOAbI.

2.12. AspaTtopbl B CMECUTENSIX pacronaraloT Ha rny6uHe He MeHee 3 M OT MOBEPXHOCTY BOAHI.

Bo u3GexaHue nofcoca Bo3fyxa B TpyGOMpoBofd, OTBOASALWMIA BOAy M3 CMECUTENs, BOAOCGOPHLIE NMOTKM [AOMKHbI
pabGoTaTe C MOATOMIEHNEM (OTKPbITHIA NEPEnUB UCKIOYaeTCs); Hag TpybonpoBoAoM HeEoBXOAMMO MpesycMaTpuBaTh
oTpaxaTenbHbIi LWUT. Haunyywmm BapuaHToM sIBASIETCS NMPUMEHeHUEe BOAOCOOPHbIX NIOTKOB C 3aTOMMEHHbIMU OKHaMU.
YCTpPOACTBO CAMOCTOSITENBHOMO BO3AYXOOTAENUTENS NOCre CMecuTensi-aspatopa He TpebyeTcs.



2.13. PacnpegerneHue Bo3gyxa B CMECUTENSX MOXET ObITb OCYLLECTBMEHO C MOMOLLBIO (OUIbTPOCHBIX YCTPOWCTB MK
nepoprpoBaHHbIX Tpy6. PUNbTPOCHI NMO3BONSAT NOMYy4YUTb Gonee Mernkoe Apo6reHue My3bipbKoB, NPU KOTOPOM Pacxop
BO3dyxa Ans aspauuu Bofbl cHwkaetcs. OfHako conpoTuBrieHUe (PUMbTPOCOB 3HAYUTENBHO BbIlle, U OHU GHICTPO
3arpsA3HAIOTCS, YTO BriedeT 3a coboi 4acTylo MPOMbIBKY UX W Mepepacxof 3MeKTpo3Hepruu, noatomy B [Mocobum
paccMaTpuBatloTCsl TOMNbKO a3paTopbl U3 NepoprUpOBaHHbIX TPYG.

2.14. Ona nojauys Bo3fyxa B TpybuyaTble aspaTopbl MOryT ObiTb WCMONb30BaHbl BO3AyXO4yBHbIE arperathbl,
npYMeHsieMble Ha BOLOOYUCTHBIX CTaHUMSIX AfS NPUrOTOBIIEHUSI pacTBoOpa koarynsiHTa U APYrMX HYX peareHTHoro
xo3siicTBa. Mogatowuin Tpy6onpoBoa cneayeT NpUCOEAUHATL K a3paTopy CBEPXY 1 06opyaoBaTh pacXxo4oMepPOM.

2.15. Cxema TpyGuaToro asparopa 3aBMCUT OT KOHCTPYKLIUM CMECUTENS U YCIIOBUIN €ro aKcnyataLum.

[Ons obecneyeHns paBHOMEPHOCTU pacrnpefeneHnst Bo3ayxa AblpyaTtble TpyObl aspaTopa HykHO pacronarate CTporo
ropu3oHTanbHo. Ha 4epT.8 npuBefeHbl pasfnuuHble CXeMbl TpyGUaTbiX a3paTopoB B BUXPEBLIX UM MEPErOpoAvaThIX
cMecuTensix. Ha cxeMe a npefcTaBneH KonbLEBOW TpybuaThlii aapaTop, KOTOpbIN cneayeT NPUMEHSITb st CMecuTeneit
BUXpeBoro Tuna. Mpu GonbluMx paamMepax CevYeHusi cMecuTens (B nnaHe) LenecoobpasHo KomnbLEeBYH TpyOy AOMOMHUTHL
pagvanbHelMM TpyGamu, Kak foka3aHo Ha cxeme 6. CxemMbl 8 U 2 MPUMEHSIIOT MpWU YCTPOKCTBE a’spaTopoB B
neperopofyYaTtbix cMecuTensix. AspaTop B NeperopofvaTthiX CMeCUTENSX HaANeXUT BbIMOMHATL B BUAE KOMMEKTopa C
OTBETBINEHUAMU. PaccTosiHie Mexay OTBETBNEHWSIMU crieflyeT npuHMMaTh He Gonee 0,7-1 M.
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YepT.8. TpybyaThbie aspaTtopbl



a, 6 - Npu CMecuTensiX BUXPEBOTO TUNA; 8, 2 - MPY CMECUTENSIX NeperopoavaToro Tuna; 1 - Koprnyc cMecuTens;
2 - oplpyaTble OTBETBIIEHUS ANS pacnpefeneHus Bo3ayxa; 3 - MarucTparb (KONnekTop) Ans nogayn Bo3ayxa;
4 - nofjaya koarynsHTa; 5 - nogaya Boabl

2.16. Aspatopbl B neperopoa4aTbiX CMECUTENAX creayeT pacnonaraTtb Ha nogcraskax Bbicoton 0,1-0,15 M oT AgHa, a
B BMXPEBbLIX CMECUTENSAX - B KOHUYECKOM €ro YacTu Ha BbicoTe 1,5-2 M Hag BXOAHbLIM OTBepCcTMEM. HaumeHbLias BbicoTa
pacrnonoXeHusi aspatopa B BUXPEBbIX CMECUTENSAX MPWHUMAETCH MPU HAKNOHEe CTEHOK HWXKHEeW 4acTu, paBHOM 45°.
OTBepcTusa B Tpybax aspaTopa NpocBepnmBaloT AuameTpoM 3-4 MM MO O4HOM MMM ABYM 06pasylolumMM C MOCTOSHHbLIM
Liarom.

Bce oTBepcTus [omkHbl OblTb HanpaBneHbl BHUM3 MO BepTMKarnbHOW ocv unu nog yrmom 45° k Hen. [Ons
npesoTBpaLLEeHMs CNUNaHna My3bipbKOB MUHWMarbHOE PacCcTOsHUE MeXAy OTBepCTUAMM (B OCSX) AOMKHO ObiTb He
MeHee 10 guameTpoB pacnpenenuTenbHOn Tpyobl.

2.17. PacuyeTHble CKOPOCTU ABWKEHUS BO3ayxa, M/C, crieflyeT NpMHUMaTh:

Ha MarncTpanbHOM BO34yXonpoBoae 10-12
B Hayane AblpyaTbIX OTBETBNEHUN 8-10
Ha BbIXOAe 13 OTBEPCTUN 20-30

3agaHHble ckopocTM obecneunBaloT paboTy BCex OTBEPCTU alpatopa B CTPyWHO-6apboTaXHOM pexume 1
pocTtatoyHo adppekTmBHY0 paboTy aspaTopa. HepaBHOMepHOCTb pacrnpefeneHvs Bo3gyxa MO BCell MOBEPXHOCTU
cmecuTens He npesbiwaeT 15-20%.

2.18. Onsa obecneyeHnst 3oheKTUBHOCTM a3pUPOBaHNA MHTEHCMBHOCTb alpauuv criegyeT npyHuMmate pasHou 70-80

M3 (m z-q).

2.19. B neperopofyaTtbix CMecuTEnsiX Nnollaib CEeYeHUst KONMekTopa B aspaTope MNpuHuMaioT B 3 pasa Gornee
nrowaamn pacnpenenuTenbHbIX ablpyaTbX TpY6.

2.20. AspaTtopbl MOXHO M3roTaBnMBaTb U3 MeTannnyecknx 1 HemeTannuuecknx Tpyb. B kauectBe metannunyeckmx
Tpy6 MoryT ObITe MCNOMb30BaHbl OObIYHbIE CTanbHble TPydbl (CT3) Npu orpaHnyeHHoM nepuoge (He Gomnee 2-3 mec)
KoarynMpoBaHusi  pedHbix BoAd. [lpu  GonblueM nepvoge  KoarynupoBaHusi  LienecoobpasHo  MpUMEHsTb
KOPPO3WNOHHO-CTOMKNE TPYObl (MONN3TUINIEHOBbLIE).

2.21. PacyeT noasogsLMx BO34yXONpOBOAOB CriedyeT MPOM3BOAUTb B COOTBETCTBUM C yKadaHuamu "CnpaBouvHuKa
npoekTupoBLyKa. KaHanuaaumsa HaceneHHbIX MeCT U NpoMbILLNeHHbIX NpegnpuaTtun” (M., CTponmsgat, 1981).

METOAUKA ONPEOENEHMUA ONTUMAIIbHOM AO3bl KOATYNIAHTA U PACXOOA BO3[QYXA

2.22. MNpenBapuTenbHO criefyeT onpeaenuTb Ao3y KoarynsHTa 6e3 aspupoBaHusi B COOTBETCTBUM C OBLLENPUHATHIMY
MeToAUKaMu.

OnpeneneHve ONTUMAanNbHOTO PEXUMA KOoaryrnupoBaHWs C NMPUMEHEHUEM a3pUpPOBaHUs HAAMEXUT NPOU3BOAUTbL C
nomMoLLblo Npubopa, cxema KOToporo npueeseHa Ha yepT.9.
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YUepT.9. MNpurbop Ansa aspypoBaHns BOAbI B LUAMHAPAX

1 - MepPHbIN 3aKpbITbIN LUNMHAP; 2 - BO3AYLUHAsA NuHWS; 3 - nabopaTopHble LMIUHAPSI; 4 - CTeknsiHHasA Tpybka c
pe3nHOBbIM HaKOHeYHMKOM; 5 - nogada Bodbl; 6 - naTpyboK AN ONOPOXHEHNS LMNUHAPA; 7 - ITaTuB

MepHbI uMnuMHAP BMecTumMocTbio 500 M M3roTOBMEH U3 OPrcTekna M yCTaHOBIeH Ha wTatuee. [1o BbicoTe UMnMHAP
pasgeneH Ha 20 paBHbix YacTen. O6bem kaxgon YacTu coctaBnsieT 5% obbema obpabaTeiBaeMol BoAbl B LIMUNMHOPAX.
Mpy HanonHeHMWM BOAOW MEPHOro LMMMHAPA Ha OAHO [JEeneHWe Takoe Xe KOMWYECTBO BO3[yXa BbITECHSIETCS B
obpabatbiBaemyto Body. Bo3gyx cBepxy M3 LunuHOpa OTBOAWUTCSI B CTEKMSIHHYHO TPYOKY C PE3MHOBLIM HAaKOHEYHUKOM,
KOTOpasi UCMOJIb3YETCsl OOQHOBPEMEHHO [Ans OWCNEPrvpoBaHUsS My3bIPbKOB BO3AyXa W MEpeMELLUBAHUS UX CO BCEM
ob6beMom obpabaTbiBaeMol Boabl.

Pacxop Bo3ayxa 1 BpeMsi aspaLimm COOTBETCTBYHOT 06beMy 1 BpEMEHU 3amnoNHeHUs BOAOW MEPHOTO LMIMHAPA.
2.23. Metoauka npoGHol 06paboTky BoAbl koarynsiHTOM C NPYMEHEHEM a3pUPOBaHUS 3aKMoYaeTcs B CreayoLLEM.

WcnblTyemyto Bogy HanuealoT B psg LMNMHAPOB BMeCTUMOCTbio 500 Mn. [o3bl koarynsiHTa B UMNUHAPAX Takue xe,
KaK 1 B onbiTax 6e3 aspupoBaHusi, ¢ MHTepeanom 10 mr/n. MNocne gobaBneHust koarynsHTa NPOU3BOAAT NEPEMeELLMBaHNE
BOAbl B uMnuHapax B TeveHue 8-10 c, 3aTeM OCyLLEeCTBNSOT aspupoBaHmne. Pacxoq Bo3fyxa BapbupyloT B npeaenax
10-40% obvema Bogbl C uMHTepBanom 5%. BHayane Bo Bce uwmnuHgpbel BBogat 10% Bo3gyxa, 3atem 15% u T.4.
MpumepHbIN Ouana3oH U U3MEHEHWEe pacxoda BO3fdyxa MOXHO MpuHMMaTb Mo Tabn.6. [pogomKuTensHOCTb
aspupoBaHusi cocTaenseT 6-8 c. lNocne aspupoBaHMsa MPoM3BOAAT ObICTPOE CMELLEHWE COAEPXMMOro B LIMIMHApaXx
nanoykon ¢ PE3MHOBLIM HAKOHEYHNKOM B TeYeHMe 5 ¢, a 3aTeM - MearneHHoe, Kak B onbiTe 6e3 aspupoBaHus.

B uunuHgpax Bogy oTcTauBatoT B TedeHue 30 MUH U OOHOBPEMEHHO BedyT BU3yarnbHoe HabrniogeHue 3a adhdekTom
XrornbeoGpa3oBaHusl, arnmoMepaLnm U OCKAEHNS! XTOMbEB.

KoHTponb kayectBa Bodbl A0 U nocne obpaboTku ee NPOU3BOAAT Tak e, Kak U B MpegplayLumx onbitax. B pesynetate
yCTaHaBMMBalOT 3aBUCMMOCTb CTENeHW OcBeTneHus u obecuBeynBaHUs BOAbl OT AO3bl KoarynsHTa M npoueHTa
aspupoBaHus.

2.24. OnTumanbHbI pexuMm npobHon ob6paboTknm pevHOM BOAblI MEPEHOCHAT HENOCPeACTBEHHO B TEXHOMOruio
OENCTBYIOLLUMX BOOONPOBOAHBLIX OYUCTHBIX COOPYXEHWW. [Mpu 3TOM BO3MOXHA HEKOoTopasi KOPPEKTUPOBKa pexunma

06paboTkm peyHoil BOAbl C YYETOM OCODEHHOCTEN TEXHOMOTUYECKOW CXeMbl W KOHCTPYKTUBHOIO O(OpMIIEHUS
BOZOOUYUCTHBLIX COOPYXXEHUIA.

3. KOHTAKTHbIE KAMEPbI XNNONMbEOBPA30OBAHUA*

* Cne,qyeT NPUMEHATL B 3KCNEepUMeHTarlbHOM NopAanKe.

CYWHOCTb METOOA U OBJIACTb NPUMEHEHUA



3.1. KoHTaKTHbIE KamMepbl XﬂOHbeO6paSOBaHM$| cnenyet NpUMeHATb B TEXHONONMYECKNX CXxemMax OCBETIIEHNA Maro- U
CcpeaHEeMYTHbIX UBETHbIX N BbICOKOLBETHbLIX BOA.

O6nacTb NPUMEHEHNsI KOHTAKTHBIX KAMEp OrpaHNYMBaETCA MyTHOCTBIO MCXOAHOW Bodbl A0 150 Mr/n, LBETHOCTbIO A0
250 rpag.

|_|pVI bonee BbICOKOM MYTHOCTU WU LBETHOCTU MCXOAHOW BOAbI NPUMEHEHNE KOHTaKTHbIX KamMep [OOJDKHO
000CHOBbIBATLCA COOTBETCTBYHOLWMMUN TEXHONOIMYECKUMU N3bICKaAHUAMMN.

3.2. PaGoTa KOHTaKTHbIX Kamep Xrnornbeobpa3oBaHWsi OCHOBaHA HA MPUHUMMNE KOHTAKTHOM Koarymnsiuuu,
06yCrnoBneHHOW CNOCOGHOCTbI0 MEMKUX YacTuL, B3BECU U MMKPOXITOMNLEB KoarynsiHTa nocrie B3auMHOW HerlTpanusauum
3MEeKTPOKUHETUYECKMX 3apa0B NPUNUNaTe K NOBEPXHOCTU Gorlee KPYMHbIX YacTuL, (hUnbTpyHoLLel 3arpy3ku.

Agresna vactuy 33Fp9|3HeHI/IIZ N NPOAYKTOB rnMaponnsa KoarynaHta npouncxogut OO0 TeX Nop, NOoKa B pe3ynbTaTte
HaKonneHna ocadka B nopax 3€pHVICTOI7I KOHTaKTHOM cpeabl CKOPOCTb ABWXEHUA BOAbl HE OOCTUTHET BEerIMYuHbI, Npu
KOTOpOVI Ha4YNHAKTCA OTPbIB XINOMNbeB 0Cagka U BbIHOC UX B OTCTOMHMKW. B aanbHenwem KoOHTakTHas Kamepa pa60TaeT B
pexunme yCTOW—MBOFO paBHOBeCUA: Macca I'IOCTyI'IaPOLIJ,eﬁ B KamMepy B3BECU U MPOAYKTOB rmaposyim3a KoarynaHta paBHa
Macce TBep,D,OVI (*)aSbI BbIHOCMMOro BOAOW U3 KamMepbl oCajka. O6paaoBaHme XnonbeB OCafKka B KOHTAKTHbIX KaMepax
nponcxoaunTt 6bICTpee, 4YeM B KamMmepax co cBoboAHbIM 06bEMOM BoAbl, 0COBEHHO npn ManoMyTHbIX LUBETHbIX BOAaX U
HU3KON TeMnepartype BoAbl. Ocapgok nony4aetca 6onee nnoTHbIM.

3.3. TexHomnornyeckoil CXeMol CTaHLMM OCBETNeHWs M oGecliBeurBaHUsS BoAbl [JOMkKHa ObiTb NpedycMoTpeHa
yCTaHOBKa MNepef, KOHTaKTHbIMKW Kamepamu XIonbeobpa3oBaHusi CeToK, NpeanoyTuTernbHo GapabaHHbIX, unu
MMKPOMOUIbTPOB, a TaKke pacnpegenuTenei koarynsHTa (cM. pasga. 1).

TEXHOJIOTMYECKUE NAPAMETPbI KOHTAKTHbIX KAMEP XJTONbEOBPA3OBAHUS],
BCTPOEHHbIX B OTCTOUHUKU

3.4. MNnowaap KOHTaKTHOW Kamepbl xnonbeobpa3oBaHus crnedyeT onpedensiTe MO yAenbHOW Harpyske B pacuyeTe Ha

3, 2
nnowaae 3epkana BoAbl. YaenoHas Harpyska E’;{ , M~ /(M™ -4) unn m/4, Ha3HayaeTcs B 3aBUCMMOCTU OT KOHLEHTpaumn
B3BECU C’D, MI/f, C y4eTOM MUHUMarbHbIX TemMnepaTyp BOAbl B BOAOWCTOYHMKE: NpU CIZI <5 E-/;{ =7-10; npwn CEI =5-10

I/;{ =10-15; npwu CI] =20-150 I/;{ =15-20 (CEI - cogepxXaHve B3Bec B BOAe, BKMoYas 0bpasyloLytocst OT KoarynsHTa).
MeHbLUMe 3HaYeHns cregyeT NpMHMMaTh Afs MUHUMarbHbIX TemnepaTyp Bogbl. BbicoTa crnosi KOHTaKTHOW 3arpy3ku Ans
BO/] YKa3aHHbIX TUMOB pekomeHayeTcs 0,7 m.

3.5. B kayecTtBe SGPHMCTOVI KOHTaKTHOM 3arpy3km kamep X.I'IOI'Ib606pa3OBaHVIF| cnenyet ncnofib3oBaTtb NOJNIMMEPHbIe
nnaeawwme matepuanbl Tuna neHonnacrta nNOoJINCTUPOSIbHOro MapokK NMCb u TMCB, pa3peLleHHbIX OnA KOHTakTa C
NUTbLEBOK BOLOM, UNK apyrme aHanorn4yHble matepuarnbl.

KpynHocTb 3epeH 3arpysku - 30-40 mm.

3.6. paHynbl neHonnacta HeobXxoAMMOW KpPYNHOCTM Lernecoobpas3Ho norfyyate NyTeM Hape3ku MAuT C MOMOLLbIO
HarpeTon 3nekTpU4eckMM TOKOM HMXpomMoBoW npososiokn avametpom 0,8-1,0 Mm. [nutel 13 neHonnacra
NONUCTMPOIBHOIO BbIMYCKAOTCS B LUMPOKOM aCcCOPTUMEHTE NPOMbILLMEHHOCTBI0. [N yCKOpeHust mpouecca nonyyeHus
rpaHyn HyXXHOro pasmMepa LienecoobpasHOo HUXPOMOBYHO MPOBOMOKY B BMAE PELUETKM HATSAHYTb HA AEPEBSIHHYIO pamy C
TEnnoCTOMKMMM NpoKnagkamm (Hanpumep, acbecToBbIMK), MMEIOLLYIO Te e pa3mepbl, YTO 1 NiuTa.

3.7. Ons npepoTBpalleHnsl BCMMbITUS rpaHyn MEHoMMacTa B KOHTAKTHbIX Kamepax cregyeT npefycmaTpuBath
3aKpenneHHy YOEPKUBaOLLYIO0 PeLleTKy ¢ Npo3opaMu Ha 10 MM MeHee MUHUMarbHbIX Pa3MepoB 3epeH 3arpysku.

YunTbiBas He3HAUUTENbLHYIO 06bEMHYI0 Maccy neHonnacta (B 25-50 pa3 MeHee, Yem BOAbl), YAEePXKMBaOLLAs peLleTka

2
[OIMKHa OblTb paccymMTaHa Ha BblTanknBaroLlyo cuny R , TIm

R=|:'DB _,Dn:l(l_m:al +|':']3:"'i\'3331 (4)

3
roe 'DB - NNOTHOCTb BOAbl, T/M™ ;



A4 - nnoTHocTe neHonnacra, 0,02-0,04 T/M3 ;

#2 - nopuctocTb 3arpysku, 0,4-0,45;

H

P BbICOTa CNosi NEHOMNacTOBON 3arpysku, Mm;

&323 - pacyeTHbIV Nepenag AaBneHus B 3arpyske, M (cm. n.3.9).

B peleTke OomkeH ObiTb NpPegycMOTPEH MoK, Yepe3 KOTOpbI MPOU3BOASTCA 3arpy3ka M Bbirpy3ka 3€pHUCTOro
mMaTepuana npv HeoGXOAVMOCTM MPOBEAEHUS ero peBu3uu. MaTepuanoM Ans PeLeTkM MOryT CIyXWTb apMaTypHble
CTEPXHU, YromnKu U T.M.(AN1 HAX cregyeT npegycMaTpyBaTh NPOTUBOKOPPO3NOHHOE MOKPLITHE).

3.8. Onsa 3afepXaHma neHonnacta npu OnopOXXHEHUN OTCTOMHMKOB B HWKHEN 4acTu KamMepbl OO0JDKHa ObITb
yCTaHOBJ1€Ha BTOpasA HWXKHAA peLlleTka C s4Yenkamu, aHanorm4yHbIMm BerHeVI peLleTke.

3.9. lMoTtepto Hanopa (nepenag AaBrieHUs) B Crioe 3aufeHHOW 3ePHUCTOW KOHTaKTHOWM 3arpysku &333 npuHUMaoT
pasHou 0,05-0,10 m.
3.10. MNpoMbIBKY KOHTaKTHbIX Kamep criegyeT OCyLLecTBnsATb 0O6paTHbIM TOKOM BOAbl NMPU KPaTKOBPEMEHHOM BbiMyCKe

ee 6e3 OCTaHOBKM cTaHUuM. MNpoMbIBKY NPOU3BOASAT NEPUOANYECKU MNpK NOTEPE HaMopa B KamMepe BbILLE PACYETHOM (CM.
n.3.9).

nepVIOJJ,I/I‘-IHOCTb NPOMbIBKM 3aBUCUT OT COCTOAHUA CeTHaTbIX 3alUTHbIX yCTpOIZCTB Ha Bo,u.o3a6ope mnn crtaHumn
BOAONOArOTOBKU U CTENEHU 3arpAa3HeHHOCTU MCX0OHOM BOAbI.

3.11. KoHTakTHble KamMepbl XJ'IOI'Ib606paSOBaHVI$| cnegyet npuHMMatb BCTPOEHHbIMW B BEepTUKAllbHble WU
FrOpU3OHTalbHblIE OTCTOMHUKM.

3.12. B BepTuMKanbHbIX OTCTOMHMKaX KOHTaKTHblIE KaMepbl pacrnonaraioT B LeHTparnbHOW 4acTn oTcTonHuka. Boay B
Kamepy nogatoT Ha BbicoTy 0,2-0,3 M Hag KOHTaKTHOM 3arpy3kou (4epT.10).

YUepT.10. BepTuKarnbHbI OTCTOMHWK C KOHTAKTHOW Kamepon Xrornbeobpa3oBaHus

1 - 0TBOA OTCTOEHHOM BOAbI; 2 - Nofgaya NCXOOHOW BOAbI; 3 - KOHTaKTHasi Kamepa xnonbeo6pa30|3aHv|;|; 4- BEPXHAA
peLwleTka; 5 - nnaeatowas 3arpyska; 6 - HKHASA peLleTka, 7 - 30Ha HaKOMNJIEHUA U YNNOTHEHUA OCagKa;



8 - ynaneHwue ocagka

3.13. Tpu oceeTneHnM BoOAbl B TOPU3OHTaNbHbIX OTCTOMHMKAaX KOHTaKTHble Kamepbl pacnofnaraloT B Havane
OTCTOMHUKOB (4epT.11) .

YepT.11. FOpU30OHTanbHbIA OTCTOMHUK C KOHTAKTHOW Kamepow XIonbeobpa3oBaHus

1 - nogaya MCXo4HOM BOAbI; 2 - HUKHAS peLleTka, 3- BEPXHAA peLleTKa; 4 - KOHTaKTHasi 3ePHUCTada 3arpys3ka,;
5 - oTBOA OCBETNEHHON BOAbl; 6 - cnuctema yaoaneHua ocagka ns OTCTOWMHMKA; 7 - NIOK ANs pesn3nn pr60I'IpOBO,D,OB;
8 - cuctema yoaneHuna ocagka n3 Kamepbl

3.14. Hag kamepamu xnonbeobpasoBaHns HeobxoamMmo npegycMaTpuBaTtb NaBUIbOHbI LULMPUHON He Gonee 6 M.

3.15. OTBOA4 BOAbLI M3 Kamepbl XONbeobpasoBaHUst B FOPU3OHTamNbHbIA OTCTOMHWK CriedyeT npegycMaTpuBaTtb Hag
CTEHKOW (3aTOMNMEHHbIN BOAOCNUB), OTAENSIOLEN Kamepy OT OTCTOMHUKA, NPU CKOPOCTU ABWxeHWs Boabl He 6onee 0,05
M/C; 3a CTEHKOW yCTaHaBNMBaeTCs NoABecHas neperopogka, norpyeHHas Ha 1/4 BbICOTbl OTCTOMHMKA U OTKIOHSOLWas
NOTOK BOAbI KHU3Y.

3.16. Ha ypoBHe BepxHeln KpOMKM 3aTOMNIEHHOr0 BOAOCNMBA 3aKkpennsaeTcs pelleTka (CM. n.3.24).

3.17. PacnpepgeneHne Bogbl MO MMoWaan kamepbl xronbeobpa3oBaHusa criedyeT npegycmatpuvBaTb C MOMOLLBIO
nepdopupoBaHHbIX TPYyO C OTBEPCTMSAMM, HampaBneHHbIMM BHM3 Mog Yyrnom 45°. PacctosHue Mexgy ocsamu
nepcdopupoBaHHblx Tpyb6 cnegyeT npuHMMate He ©6Gonee 2 M. PacnpegenutenbHble Tpybbl  pasmeliatot
HenocpeaCcTBEHHO MO HWKHEN peLLIeTKON, pacrnofnoXeHHOW Ha paccTosiHMKM 1-1,2 M OT BEpXHEN peLleTKu.

3.18. [Huwe kamepbl crieqyeT BbIMOMHATL C YIMOM HaKMoHa rpaHen 45°, B HWKHEN 4YacTu CXOASILLUUXCSl TpaHen
pacnonaratoT Tpybbl ANa yaaneHus ocagka.

3.19. ins ocyllecTBNeHVs peBn3nmM aHa kamepbl U TpyGONpoBOAOB Nodayn BoAbl U 0TBOAA Ocadka B HUKHER yacTu
3aToNMeHHOro BOAOCNMBA, OTAENALLEro kKaMepy OT OTCTOMHUKA, criegyeT NpedycMaTpuBaTh MoK,

NMPUMEHEHME KOHTAKTHbBIX KAMEP XJTONMbEOBEPA30BAHUA O UHTEHCU®UKALIUK
PABOTblI KOPUOOPHbLIX OCBET/IUTENEN CO B3BELLEHHBIM OCALIKOM

3.20. OcHOBHble TexXHOMNorn4eckne u KOHCTPYKTUBHbIE NapaMeTpbl KOHTaAKTHbIX KamMep npun ux pasmelleHnn B
ocBeTNnnTENAX cnegyeT NnpuHMMaTb B COOTBETCTBUM C pekoMeHaaumnamm nn.3.4-3.7.

3.21. B oTnuune OT yKasaHHbIX pekoMeHAauui BbiCOTa Criosi 3epHUCTOM 3arpy3ku gormkHa coctasnAts 0,3-0,4 m
(6onbLune 3HaYeHNs - NP MYTHOCTU UCXOOHOW BOAbl MeHee 5 mr/n).

3.22. KoHTakTHble kamepbl pacronaraloT no BCEN nrow@aan pabovMx KOPWAOPOB OCBETNUTENEN B WX HWXKHEWN
KOHMYeckon Yactu (4epT.12). PelleTky Ans npegoTBpaLleHnst BCNbITUSA rpaHyn neHonmnacTa 3akpennstoT Ha pacCTosAHUN
0,9-1,0 m Hag nepdopupoBaHHON TpyOoiA, NoAaoLLIEN BOAY B OCBETNUTENL. HkHAA pelueTka He TpebyeTcs.



YepT.12. OcBeTnunTENb C KOHTaKTHON KaMepoW xnonbeobpa3oBaHms

1 - nogava NcXo4HOM BoAbl; 2 - KOHTaKTHasi KaMepa Xronbeobpa3oBaHus; 3 - 30Ha B3BELLEHHOMO OCaKa;
4 - oTBOA OCBETNEHHOW BOAbI; 5 - pelleTka; 6 - yaaneHvue ocagka

3.23. Tpn HanM4YMK KOHTaKTHbIX KaMep XMonbeobpa3oBaHNs CKOPOCTb BOCXOASILLLEro NOTOKa BoAbl B 30HE OCBETIIEHUS
Haj croem B3BELLEHHOro ocajka Hagnexut npuHumatb Ha 20-30% 6onee, Yyem ykazaHo B CHulM 2.04.02-84.

3.24. I'Ip|/| NCNOJSIb30OBAaHNN KOHTAKTHbIX KamMep Heobxoanmo obecneyYnTb BO3MOXHOCTb cnycka BoAbl N3 pa6oqu
Kopngopos ocBeTnuTenen 4yepes pacnpegendmuine UCXoaHyko BOAYy OblpYaTble pr6bl, noacoeaAMHnB UX K
KOMMYHUKaunam c6poca ocapjka.

4. OTCTOMHUKU U OCBETNUTENN, OBOPYAOBAHHbIE TOHKOCNOWHLIMU
ANEMEHTAMMU

HA3HAYEHUE U OBJIACTb NPUMEHEHUA

4.1. OTCcTOWHbIE COOpyxXeHuA (BepTVIKaJ'IbeIe N TOPU3OHTallbHblIE OTCTOMHWKW M OCBETNIUTENU CO B3BELLUEHHbIM
OCa,lJ,KOM), o6opy,qosaHHb|e TOHKOCMIOWHBbIMW  3fIEMEHTaMW, npegHasHad4eHbl OnA OCBETJ1eHUA NpUPOAHbIX
NOBEPXHOCTHbLIX BOA Manomn u cpe,u,HeVl MYTHOCTM WU UBETHOCTM Ha BOAOOYUCTHbIX CTaHUMAX CUCTEM
X035IMCTBEHHO-MNTLEBOIO U MNPOMBbILLUNTEHHOIO BOAOCHabXeHus!.

4.2. B COOpPYXEeHUAX TOHKOCIIOMHOIO OCBETIIEHUS OCaXKAEHME B3BECU nponcxoanT B HaKIMOHHbIX 3nemMeHTax Manomn
BbICOTblI. I'Ipm 3TOM obecne4ymBaroTcs 6bICTpOG BblENeHNE B3BECU M €€ CNOoSi3aHne MO HaKMOHHOM MIIOCKOCTUN 3N1IEMEHTOB
B 30HbI XJ'IOI'IbeO6paSOBaHMH 1 0CaKOoynyOTHEHUA.

4.3. TOHKOCNOWHbIE OTCTOMHBLIE COOPYXEHUS MOXHO MPUMEHSTE KaK NPU PEKOHCTPYKLMU AENCTBYIOLLMX OTCTONHUKOB Y
OoCBeTnmMTeNnen ¢ Uenbio X MHTeHcMdrKaumm, Tak 1 4151 BHOBb NPOEKTUPYEMbIX BOJOOYUCTHBIX CTaHLMNA.

4.4. PexomeHgaumm HacTosiwero Mocobus pacnpoCTpaHAKTCA Ha COOPYXEHNUA C NPOTUBOTOYHbIM OBMWKEHNEM BOObI U
ocafka B TOHKOCMOMHbIX 9N1IeMEHTaXx.

4.5. TpeGoBaHus k KayecTBy M MeTodam 06paGoTKM BOAbl, MOCTyNaloLled Ha COOPYXEHWUS C TOHKOCIOWHLIMU
anemMeHTamy, aHanoruyHbl TpeGoBaHUAM AN [APYrMX TWUMOB OTCTOWMHBLIX COOPYXEHWiA. [1povM3BOAMTENBHOCTL
TOHKOCTIOWHbIX OTCTOMHWKOB U OCBETNIUTENEN HE OrpaHUYNBaETCS.

TEXHONOIMMYECKUE CXEMbI U KOHCTPYKTUBHbBIE OCOBEHHOCTWU TOHKOCIOMHbIX
OTCTOWHbIX COOPYXXEHUN



4.6. TOHKOCMOWMHBIN BepTUKanbHbIA OTCTOMHUK (4epT.13) paboTtaer cnegyowmm obpasom. McxogHas Boaa,
obpaboTaHHasd peareHTamu, MOCTyNmaeT B PaCMOfOXEHHYI B LEHTpanbHOW 4YacTu OTCTOWHWKA Kamepy
xronbeobpasoBaHusi U 3aTem, TMoOcCfe ee MNPOXOXAeHUs, BMecTe C OOpasyllMMUCs XMoMbsAMW  MPOXOQUT
nocnegoBaTefnlbHO pacnpefenuTenibHyl0 30HY U TOHKOCIIOMHbIE HakMOHHble anemeHTbl. OcBeTneHHas Boga 4epes
cbopHble xenoba oTBoAMTCA M3 coopyxeHus. Ocagok M3 OTCTOMHMKa cobpacbiBaeTcs Yepes CUCTeMy yaarneHus ocagka.

YUepT.13. BepTuKarnbHbI OTCTOMHWK, 060PYA0BaHHbIN TOHKOCNONWHLIMK Biokamu

1 - OTBOA OTCTOEHHOW BoAbl; 2 - Nogava UCXo4HON BoAbl; 3 - kamepa xrnonbeobpa3oBaHusi; 4 - TOHKOCIOVHbIE 6110KY;
5 - 30Ha pacnpegeneHns Boapl; 6 - 30Ha HakonneHns ocaaka; 7 - yoaneHve ocagka

4.7. B TOHKOCNONHOM FrOpPU30HTaNbHOM OTCTOMHMKE (4epT.14) obpaboTaHHasa peareHTamMy ucxogHasi Boda nocTynaet
BO BCTPOEHHYIO kKaMepy Xronbeobpa3soBaHus (Moboro n3 pekoMmeHgyeMbIX AeACTBYIOLLMMIU HOpMaMu TUnoB). M3 kamepbl
NMOTOK BOAbl, ABUrasiCb ropM3oHTarnbHO nod 6rokamMm U NOAHMMAsACh CHU3Y BBEPX, MPOXOAUT TOHKOCIOMHbIE 3N1EMEHTbI U
MocTynaeT B PacnofiOKEHHY Had HUMM COOpHYlD CUCTEMY M KapmaH. Hakannusawowmicss B OTCTOMHWKE OCadoK
nepuognyeckn copacbiBaeTcs Yepes cMcTemy yaaneHusi ocagka.
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YepT.14. FOpu3oHTanbHbI OTCTONHUK, 060pyA0BaHHbIM TOHKOCMONHLIMUY Griokamu

1 - nogava ncxodHoM Bodbl; 2 - KaMmepa xnonbeobpasoBaHus; 3 - TOHKOCMOMHbIE 6110kK; 4 - cOopHbIe xenoba;
5 - kapmaH cbopa oCcBeTNEeHHOW BoAbl; 6 - 0TBOA OCBETIIEHHOW BOAbI; 7 - 30Ha pacnpeneneHnsi Boabl;



8 - 30Ha HakonneHus ocagka; 9 - yoaneHue ocaaka

4.8. ToHkocnouHbli ocseTnuTenb (4epT.15) paboTtaer cnegytowmm obpa3om. VcxogHass Boga, obpaboTaHHas
peareHTamMu, NOCTynaeT B 30HbI MpeaBapuUTENbHOTO XnonbeobpasoBaHWsl (B3BELWEHHOTo ocafdka) M Jarnee 4epes
pacnpegenuTenbHy0 30HY M 30HY CMoM3aroLiero ocagka MocTynaeT B TOHKOCMOWHbIE anemMeHTbl. OcBeTneHHas Boaa,
Npowas TOHKOCMOWHbIE 3N1eMeHTbI, MOCTynaeT B COOPHbIe YCTPOWCTBA M OTBOAMTCSA U3 coopyxeHuns. Ocagok U3 30Hbl ero
HakonneHus yaanseTtcs Yepes nepdoprpoBaHHbIe TPyObI.

YepT.15. OcBeTnuTenb, 060pya0BaHHbIA TOHKOCAONHBLIMK BrioKkaMm
1 - nogaya UCXOAHOW BOAbI; 2 - OTBOA OCBETINEHHOW BOAbI; 3 - TOHKOCIOMHLIE OMNOKK; 4 - OKHa AN 0TBOAA OCafKa;

5 - 30Ha cnonsaHns ocagka; 6 - 30Ha B3BELLEHHOIO OCaaKa; 7 - 30Ha HaKonmeHust ocagka; 8 - yoaneHune ocanka

4.9. TOHKOCMNOWHbIE 3NIEMEHTbI U BRoKK MOrYT BbINOJNTHATBCA U3 MATKUX UK NONYXECTKUX NONMMMEPHbIX NITEHOK,
COE€ANHEHHbIX B COTOBYHD KOHCTPYKL UK, UK N3 XXECTKNUX NTUCTOBbLIX MaTepuanoB B BUAE OTAESbHbIX MONOK (‘-IepT.'IG).
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YepT.16. KOHCTPYKTUBHbIE NapaMeTpbl TOHKOCMOWHbBIX 3f1IeMeHTOB B 610ke

.!.?D - ONNHA TOHKOCMOMHOIO 3NEMEHTA; E:'D - lWnpuHa TOHKOCITOMHOrO 3f1IEMEHTA; HD - BbICOTa TOHKOCIIOMHOIO

ANEeMEeHTa; H - BblCOTa TOHKOCINOWHOIO COTOGMOKa; L - OfIMHA TOHKOCIOMHOro COTOGMOKa;
£ - LMpnHa TOHKOCIIOMHOro coTOGOKa

4.10. Pasmepbl B nnaHe oTgenbHbix 6rmokoB Ans ygobctBa MX MOHTaxa W dKcnryaTaumu criegyet npuHMMaTh
1x1-1,5x1,5 M € y4eToM (PakTU4eCKNX pasmepoB COOPYXEHNS. BbICOTY NonepevyHoro ce4eHns TOHKOCIIOMHOro S4encToro
arnemeHTa pekomeHgyeTcsi npuHuMaTe pasHoi 0,03-0,05 M. Avelikm MoryT BbiTb NPUHATBI MHO60N HOPMBbI, UCKIIOYaIOLLEN
HakonmeHne B HUX ocagka. Yron HakroHa afemMeHToB Heobxoammo npuHuMaTtb 50-60° (MeHbLlune 3HaveHus - ons 6onee
MyTHbIX BOZ, OomnbluvMe - AN ManoMyTHbIX LUBETHbIX). [MHYy TOHKOCIOWHBIX 3MEeMEHTOB criedyeT onpedensitb
cneumnanbHbiM pacyeTom 1 npuHumats 0,9-1,5 m (cm. n.4.14).

4.11. YcTaHOBKY OTAEenbHbIX OMOKOB B OTCTOMHMKAX W OCBETNMTEMNSX CReQyeT OCYLUeCTBNATb C MOMOLLbIO
crneumarnbHbIX HECYLLMX KOHCTPYKLWIA, PacronoXeHHbIX NMoA UMK Haf, HUMM, NMGO X KpenneHneMm K arieMeHTaM cOOopHON
cuctembl (xenobam, notkam, TpyGam) U NPOMEXYTOUHbIM CTEHKAM COOpPYXXeHMIA. Mpyu 3TOM MOryT ObiTb UCMOSb30BaHbI
cTarbHble UNY NONMMEPHbIe TPYObl, AepeBo, apMaTypHasi MPOBOIOKa, NPOGUNNPOBAHHBIE KOHCTPYKLMW U T.4.

4.12. HeoGxoavmo obecneynBate repMETUYHOCTL 3a30POB MEXAY OTAENbHbIMU Griokamu 1 BHYTPEHHUMM CTEHKaMu
COOPYXXEHUI, HanpuMep, C MOMOLLIbI0 PE3UHOBLIX MPOKMaAoK.

4.13. COop OCBETINEHHOM BOAbI U3 TOHKOCIOMHBIX COOPYXEHUI CrieflyeT OCYLLECTBNATL MO Xernobam ¢ 3aTonneHHbIMK
OTBEPCTUSMU UMW OTKPbITEIMW BOZOCNMBAMM, HAaNpuMep, TPeyronsHOro NpoguIisl, pacnonokeHHbIMU Ha PacCTOSHUM He
Gornee 2 M 0fiMH OT Apyroro.

PACYET TOHKOC/TOUHBbIX OTCTOUHUKOB U OCBETJIUTENEWN

4.14. PacyeT TexHONorm4ecknx u KOHCTPYKTUBHbIX NnapamMeTpoB COOpy)KeHVIIZ, a Takke OTAENbHbIX TOHKOCMONHbIX
9NeMeHTOB creayeT npon3BognTb Mo 3aBUMCUMOCTU
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i1 - KO3(EULMEHT, YUNTLIBAIOLLMIA BNUSHUE TMAPOANHAMUYECKMX YCIOBUIM NMOTOKA B TOHKOCHOMHBIX 3rieMeHTax (CM.
n.4.16);

K'ZP - KO3A(PULIMEHT, YUMTbIBAKOLLMIA (HOPMY NONEPEHHOrO CeYEHUsI TOHKOCMOMHbIX 3rieMeHToB (CM. 1.4.19);
Ird [I - BblCOTa TOHKOCIIOMHOIO ANEMeHTa, M;
¥ - CpPeOHsas CKOPOCTb MOTOKa B TOHKOCIIONHBIX 3MIeMeHTax, M/J;

HD - pacyeTHaa CKOpPOCTb OCaXaeHnA B3BECH, M/d;
¥ - YroJl HakrnoHa TOHKOCTOWHbLIX 3JIEMEHTOB K FOPU3OHTY, rpan;

ﬁ - KOG(b(bVILIMGHT, yLWITbIBaPOLLI,VIIZ CTECHEHHOE OCcaXaeHne B3BECU NOA TOHKOCIOMHLIMU 3fIEMEHTaMU;

K- - KO3(MDULIMEHT arnomMepaLm i, y4nTbIBAOLWMIA BIUSIHUE OCAAKa, BbIAEMNSIOLLETOCs U3 TOHKOCIIONHBIX AMIEMEHTOB,
Ha MHTeHcudukauuo xnonbeobpasoBaHus (cM. n.4.17);

KCT - KO3(PULMEHT, YUUTLIBAIOLLMIA CTECHEHNE CEYEHWNSI NOTOKA B TOHKOCIIOMHOM 3f1IEMEHTE CMON3atoLLMM 0CaaKkoMm
(cm. n.4.17);
v 3 jm2.
5 - YAenbHas Harpyska unu npou3BoAMTENbHOCTL COOPYXKEHWS B pacyeTe Ha Mmroliaab 3epkana Bogel, M~ /(M ™ -4)
unn m/y;

Kl, Kj - 0606LLeHHble pacyeTHble k0ahdumumneHTbl [cM. dhopmynbl (8) u (9)];
[ - AnYHa TOHKOCTOMHOTO aMeMeHTa, M;

Koy - KOIPPULMEHT, yUMTLIBAIOLWMA MMAPABINYECKOE COBEPLUEHCTBO TOHKOCIOMHOTO COOPYXEHWUSI U CTEMEHb €ro
06BEMHOr0 MCMOIb30BaHUs - OTHOLLEHME (DaKTUYECKOrO K pacieTHOMY BpeMeHW npeGeiBaHus Boas! (cM. n.4.20);

KK - KOHCTPYKTMBHbIA KO3DMULMEHT, paBHLIN OTHOLLEHWNIO (haKTUYECKOW OTKPLITOM ANSA ABWKEHWUA BOAbI NMoLaamn
TOHKOCIOVHbIX 311IEMEHTOB K 06LLel NnoLaam 3epkana Boabl OTCTOMHOIO CoopyxeHus (cm. n.4.21) .

4.15. PacueTHas CKOPOCTb OCaxXaeHwusa B3BeCUM LOOJDKHa NPUHMMAaTbCA B COOTBETCTBMM C ONbITOM 3KChiyaTtauun
coopy>|<eHvu71, pa60Tarou.|,v|x B aHallOrnM4yHbIX YCIoBUAX. I'Ip|/| OTCYTCTBMM TakKoOro onbiTa cnegyet npou3BoauTb



TeXHOoNormn4eckoe mMoaenmposaHmne npoueccon XJ'IOI'IbeO6pa3OBaHVIF| M  TOHKOCIIOMHOrO OCaXAEeHMs1 C  Lenblo
onpegeneHna Tpe6yeM0ro 3Ha4YeHna . |_|pVI HEBO3MOXXHOCTU YKa3aHHOro 3Ha4deHue iin OnpenenstT Nno AaHHbIM
CHwuI1 2.04.02-84.

4.16. KoadbdomumeHT ¢ cnegyeT onpedensTe MO AaHHbIM Tabn.7, B KOTOpoWn E:'I:I - LUMpMHA TOHKOCNOWHOro

ANeMeHTa, HD - BblCOTa TOHKOCIIOMHOrO 3f1IeMeHTa.

Tabnvua 7
XapakTepuctmka 3HaueHne E)D fHD
TOHKOCITOMHOIO 3rieMeHTa
1,0-2,5 2,5-5,0 5,0-10 10
3HaueHne i 1,25 1,15 1,05 1,0

4.17. 3HayeHne Kcr pekomeHayeTcs npuHumaTh B cpegHem 0,7-0,8 (6onbluve 3HayeHus - Ansa 6onee MyTHbIX BOA,
MeHbLUMe - AN MarnoMyTHbIX LBETHbIX BOA).

4.18. 3HayveHue npou3BeaeHns ,EKEI. cnegyeT npuHumate pasHbiM  1,15-1,3 (6Gomblwmne 3HadyeHws - Ans
TOHKOCITOMHOIO OCBETNNTENS, MEHbLUNE - A5 TOHKOCIOMHOMO BEPTUKaNbHOIO OTCTOMHYKA).

4.19. 3HayeHne KoadhduumeHta HopMbl K'ZP 3aBUCUT OT (paKTU4EeCKon POPMbl U KOH(Urypaumm TOHKOCITONHbIX

3MEeMEeHTOB (si4eeK) B MOMepeyHOM CeYEHWUN: ANst CeYeHNs NPAMOYrornbHON dopMbl - 1,0; kpyrnow - 0,785; TpeyronbHow -
0,5; wecTtnyronsHow - 0,65-0,75; Nnpu ncnone3oBaHun Tpyd 1 MexTpybHoro npoctpaHcTea - 0,5.

4.20. Benuuuny KD_H ONs npefBapuTenbHbIX pacv4eToB pekomMeHayeTcs npuHuMaTh pasHon 0,6-0,75.

4.21. 3Hauyerue koaduumenta £ cnepyet onpenensite nNo akTUYECKUM AaHHBIM C YHETOM TOMLLUMHbBI MaTepuana

ONsi TOHKOCIOMHBIX 3reMeHToB. [lpeaBapuTenbHO pekomeHayeTcs npuHuMatb ero paeHbiM 0,70-0,95 (6onblune
3HaYeHus - AN TOHKMX NIIEHOYHbIX MaTepuanos).

4.22. YpenbHble Harpy3kM Ha TOHKOCIOWHbIE COOPYXEHUS, OTHECEHHble K Nrowiaan, 3aHSATOW TOHKOCIOWMHbIMMU
arnemMeHTamu, 1 C y4eTOM nokasaTenen kayectsa Bogbl MOryT ObiTb NpuHATEI No CHWIM 2.04.02-84.

4.23. Tony4yeHHble No pacyeTy pasmepbl TOHKOCIIONHBLIX 3N1EMEHTOB U TOHKOCIIOMHBIX COOPYXEHUI B LENOM, a Takke
3HayeHus yOenbHbIX Harpy3oK HagnexuT MPOoBepuUTb W CKOPpPeKTMpoBaTb C y4yeTom obecrnedyeHus MUHMManbHOro
BPEMEHN MEXAY Bbiyckamy ocazka 6-8 4. [pn 3TOM BLICOTY 3aLLMTHOW 30HbI N1 BEPTMKANbHOIO OTCTOMHUKA criegyeT
NPUHATL paBHon 1,5 M, ANst rOPU3oHTanbLHoOro - 1 M.

4.24. BbicoTy 30HbI COOpa OCBETNIEHHOW BOAbI PEKOMEHAYETCS NPUHUMaTL He meHee 0,4-0,5 m.

4.25. B TOHKOCMOWHbIX OCBETNUTENSAX ANs NpefoTBpalleHnss 06pa3oBaHWs 30H MOBLILUIEHHOW KOHLEHTpauun B3BecH
HWKHIOIO KPOMKY TOHKOCIIOVHbIX OfokoB HeobXogumo pacnonarate HenocpedCTBEHHO Hafd BepxHem OTMeTKOW
0CaKONPUEMHbIX OKOH.

MprmMepbl pacyeTa TOHKOCIIONHBIX 31IEMEHTOB COOPYXXEHUIA

Mpumep 1. PacyeT BepTMKanbHOro TOHKOCNONHOIO OTCTONHUKA.

KauectBo mcxogHou Bogbl: LuseTHocTb - 100 rpaa; copoepxaHue B3Becu - 50 Mr/n; gosa koarynsHta - 60 mr/n no
6e380AHOMY MPOLYKTY; pacyeTHasi CKOPOCTb ocakaeHus Bageck - 0,3 Mm/c ™ 1,08 M/u.

TOHKOCMOMHbIE 3MEMEHTHI NMPSIMOYTOSIbHOTO CeYeHUs UMetoT paamepsl B nnaHe 0,05x0,05 M (BbicoTa * LumpuHa) v yron
HakroHa 60° npu 3Havenusx K. =0,75n K ,=0,7.



Mo pacyeTty obbema 30Hbl HaKOMIeHWst ocagka U nepmoga MeXnpoayBOYHOro UKMKNa 3Ha4YeHWe Harpy3km Ha
COOPYXeEHUA Mo yCcrnoBnAM HaKoNMEeHNA B3BECU NPUHATO He oonee 4 m/u.

[nvnHa TOHKOCIOMHbIX 31EMEHTOB onpeaensieTcsa no dgopmynam (7)-(9):

1

E=— =24
0.8 0,7 0.75
125108
2 nso08s5
I, = 2,3-o,oﬁ[ﬁ—1]=n,115-5,5=0,76 .

MpyHUMaeM ANNHY TOHKOCMOWMHbBIX aneMeHToB paBHon 0,8 M npu Harpyske 4 m/u.
Mpumep 2. PacyeT TOHKOCNOMHOIO OCBETNUTENS.

KauectBo ucxogHon Boppbl: uBeTHocTb - 20 rpag; copepxaHve B3ecu - 500 mr/n; posa koarynsHTa - 50 mr/n;
pacyeTHas ckopocTb ocaxaeHus B3secu - 0,40 mMm/c 1,44 miu.

TOHKOCMOMHbIE 3NEMEHTHI TAaKWE Xe, KaK B npuMepe 1 (3a UCKIYeHUEM yria HakroHa, paBHoro 55°).

3HaueHNsl KOHCTPYKTUBHOrO  ko3thuLMeHTa 1 KodpuLmMeHTa OGBEMHOTO  UCMOMb30BaHUS  MPUHIMAIOTCS
cootBeTcTBEHHO K =0,71n K, =0,6.

C y4eTOM PEKOHCTPYKLMU CYLLECTBYIOLLUX OCBETNMTENEN U UX (DaKTUYECKUX Pa3MEPOB YCTaHOBMEHO, YTO Harpyska Ha
COOpYXeHUs He MOXET ObITb Gornee 6 M/Y, a BblcoTa TOHKOCMOMHbBIX 3NIEMEHTOB - 1,2 M.

Wcnonesyem dpopmynbl (6)-(9):

y, - A4 L +1[=083122=7.6 wu;
0,57 0,82 215 DIZ‘Jﬁ
£o=2,15-0,05[ ] 0,107-8,7 =034 w;
K -—1 30,
0.8 0,607
125108 _
2 057082

MpvHUMaeM yaenbHyt Harpysky paBHOWM 6 M/Y M ANWMHY TOHKOCINOWHBIX 3riemMeHToB 1,0 M.

5. HAMOPHASA T’MOPABJIUMECKAA CUCTEMA CMbIBA OCAOKA B FrOPU3OHTAJIbHbIX
OTCTOUHUKAX

HA3HAYEHUE U OBJIACTb NPUMEHEHUA



5.1. Cuctema npegHas3Ha4vyeHa and yaaneHua ocagka 13 ropn3oHTaribHbIX OTCTOMHMKOB OTKPbITOro 1 3aKpbITOro TUNOB
nocne OTKMYEHNS OTCTONHUKOB C MOMOLLbIO HaMoOPHbIX CprVI BoAbl 6e3 NPUMEHEeHNA py4YHOro Tpyaa.

5.2. T'vppocMbiB Havboree LienecoobpasHo MPUMEHSITb MPU HaNMUYMKU ManonoABWMXKHBIX OCadKoB, 0OpasytoLLmXcs B
YCINOBUSIX OUMCTKU MYTHBIX BOZ U XapakTepuaytoLmxcs coaepxaHnemM Basecu He Gonee 1500 mr/n.

5.3. BbicoTa cnosi ocagka B OTCTOWMHMKE AormkHa ObiTb He Gonee 1-1,5 M.
YCTPOWUCTBO U NPUHLMN PABOTbI CUCTEMbI

5.4. Cuctema (4epT.17) BkItoYaeT B cebs yCTPOMCTBa ANs nofayn BoAb! M 0TBOAA Pa3MbITOro 0cajka.

Mopaya BoAb! MPOU3BOAUTCS C MOMOLLBIO HAcoca, KOMNMEKTOPOB, pa3BoAslLmMxX Tpy6 M cneumansHbix Hacagok. OTBoz
BOAbl C OCaJKOM OCYLLECTBMSIETCA C MOMOLLBIO NOTKOB, YCTPOEHHbIX B AHULLE OTCTOMHWKA, U ganee no Tpybam B
NMPUEMHbIN Pe3epByap COOPYXeHMIA MO 06paboTke NPOMbIBHBLIX BOZ U OCaAKOB.

YepT.17. Cnctema rugpaBnmnyeckoro CMbiBa ocagka B ropM3oHTanbHbIX OTCTOMHMKaX
1 - Hacoc ang nogayv Bodbl; 2 - noaBoAsLme TpyObl; 3 - KonnekTop; 4 - passogsiume Tpyobl;
5 - natpybku c Hacagkamu; 6 - NOTKK
5.5. Ona cmbiBa ocagka HaamnexuT UCrnonb3oBaTb ChbIpyld BOAY WM BOAY W3 BEpXHEW 4YacTu OTCTOMHMKA,

cOpacbiBaeMyto Nepep ero o4MCTKON B CrieLmarbHbIi 3anacHoln pesepyap.

5.6. YnpaBneHue CUCTEMON OCYLLECTBSIOT C NMOMOLLbI 3aABWXEK, YCTAHOBIEHHbIX HA HANOPHOM U BCacbIBaloLLEM
TpyGonpoBoaax Hacoca.

Mepen nyckom cucTeMbl B paboTy 3akpbiBaloT 3a[BWXKY Ha TpybonpoBofe, nofarollem obpabaTbiBaemyto BOAy B
OTCTOWHMWK, OTKPbIBAlOT 3a[BWXKKY Ha KaHanu3auMOHHOM TpyGOMpoBOAe W MPOW3BOAAT OMOPOXHEHWE OTCTOMHMKA
NpUMepHO Ha 2/3 ero BbICOTbl. 3aTeM OTKPbLIBAIOT 3a4BWKKY Ha HanopHOM TpyGonpoBoae, NnofatollemM Body B CUCTEMY
yOaneHust ocagka, M BKIoYatoT Hacoc. MNpu 3ToM ocaok, HaKOMMUBLLMIACA B OTCTOMHUKE, B3MYYMBAETCS, NPOUCXOANAT €ro
CMbIB 1 yAaneHue 0qHOBPEMEHHO C OMOPOXHEHUEM OTCTOMHUKA.

BblkntoyeHne cuctembl Mpom3BogAT yepe3 3-5 MWH Mocre MOSIHOTO OMOPOXHEHWS OTCTOMHWKA. OpMEHTUPOBOYHO
Bpems yaaneHus ocagka coctasnseT 30-40 MuH.

5.7. Konnekrop HanopHom cuctemMsl cneayert pasmeluats Npu ANnHe OTCTONHUKA, M:
40-45 - B Havyane pa3BogsLLmMX Tpyb;
60 - B cpeaHel ero 4actm ¢ CUMMETPUYHBIM (MO OTHOLLEHMIO K KOMMEKTOPY) PacrnosioXeHneM pa3sogsaiumx Tpyo;

90 - B cpep,Heﬁ 4acTu OTCTOMHMKA HaanexuT yCTpamBaTb ABa KOMJIEKTopa, Nnpn 3TOM OTCTOWHWK OENUTCA Ha OBe



CUMMETPUYHbIEe CEKLUUN N B Kaxkabin KOJMeKTOop nogaeTcd Boda OT Hacoca no oTAenbHOM pr6e.

5.8. Passogswume Tpybbl cnedyeT yknaabiBaTe MO AHY OTCTOWHMKA. Mpu WwimpuHe OTCTOMHMKa Ao 4,5 M Heobxoammebl
ABe HUTKM TpyD, NpoknagpiBaeMbIX BAOMb CTeH OTCTOMHMKA. JloTok ans cbopa ocagka v NpoMbIBHOM BOAb! pa3MeLLaoT B
3TOM Criy4ae o ocu OTCTOMHMKA.

Mpy WWprHe OTCTOMHMKA, paBHON 6 M, yCTaHaBMMBAIOT TPW psiAa pa3BoadALMX TPpyO, OAMH M3 KOTOPbIX pasmeLlatoT no
OCU OTCTOMHMKa (B 9TOM Crfy4yae B OTCTOMHMKE YCTpauBaloT ABa OTBOAALUMX MOTKa MOCPeAMHE MEXAY PasBOoAsaLVMU
Tpy6amn).

5.9. PasBopsawme cTanbHble TpyObl criegyeT BbINOMHATb C MEPEMEHHbIM  (TEMECKOMUYECKMM) CEYEHUEM, YTO
yBENUUMBAET pPaBHOMEPHOCTb pacnpefeneHnsi Boabl M MO3BOMSIET CHU3WTL pacxod Metanna. lNepexop ¢ ofHoro
OvameTtpa Tpy6 Ha Apyroil HaanexuT npedycMaTpuBaTe NOCPeAUHE ANUHBI ydacTka. [Ons npegoTBpalleHns 3auneHus
NpOCTPaHCTBO nog Tpybamu 3anuBaioT GETOHOM (Mapku He Hinke 200) 1 yCTpauBatoT OTKOCHI.

5.10. Ha kaxgon passogsiuen Tpybe (Ha Tpybax, nexalumx y CTeH, - C OQHON CTOPOHbI, Ha LieHTpanbHbIX - ¢ 0b6enx
CTOpOH) BBapMBaloT CTanbHble NaTpyoku gnametrpom 32 MM noA yrnom 45° K ocu OTCTOMHMKA MO XO4Y ABWKEHWS ocagka
npu cmbiBe. latpybkm umetoT pesbby, Ha KOTOPYW HaBOpayMBalT coeduMHWUTENbHble 4YacTu (Tuna dyTopku). B
COeAMHUTENbHbIE YacTW BBMHYMBAIOT M 3aKPennsioT (C NOMOLb0 KOHTpraek) 6poH3oBble Hacagkvu AnvHon 50-60 mm,
HapyXHbIM AnameTpomM 16-18 MM 1 BHyTpeHHUM - 10 MM. BXOAHbIE 1 BbIXOAHbBIE KPOMKU HacadKu CKpYrisioT.

PaccrosiHus mexay natpyGkamu ¢ Hacagkamu - 1 M, a Ha nocregHel YeTBepTy AnuHbI TPy - 1,5 M.
5.11. Hacagku Ha pasBogawmx Tpydax, HaxoOsaLMXcs Y NPOTUBOMOMOXHBLIX CTEH OTCTOWMHMKA U B LIEHTPe, JOJDKHbI
OblTb pacronoXeHbl B LUAXMATHOM Mopsiake, YToObl dhakenbl cocegHUX UM MPOTUBOMOSOXHLIX CTPYWA CnvBanucb U

HYaCTUYHO nepeceKkanmchb.

Ha pr63X B KOHLIE OTCTOMHMKA HaBapuBaroT CTallbHbl€ 3ariyLuKn.

PACYET CUCTEMbI CMbIBA OCALKA

5.12. PacyeT cucTeMbl CMblBa Ocajka MPOU3BOAAT, UCXOAS W3 MOMy4YeHUs B PacyeTHOM CEYEeHUM OTCTOMHUKA
pasmblBaloLLiei CKopocTn cTpyn ¥ , =0,5-0,8 m/c (B 3aBUCUMOCTM OT MOTHOCTM M NPOYHOCTM OCaaKa).

5.13. CKopoCTb OCEBOM KOMMAaKTHOM CTPYU ¥ ., M/C, B Npeaenax OCHOBHOIO NOTOKa s 3aTONMEHHON CUMMETPUYHON
CTPyV OnpeaensitoT, UCXOAS U3 COOTHOLLIEHUS

036
I"'l: ——mill"u, (10)

029+ —

o

roe o - SKcnepuMeHTarnbHasi KOHCTaHTa, pasHas 0,075;

! - paccTosiHMe OT HacaaKu 40 PaCHETHOTO CeYeHNs (B AAHHOM Cryyae - 0 MPUEMHON KaHanM3aLnoHHON Tpy6Gbl unu
notka), m;

¥

o - paanyc oTBepCTus HacaaKu, M,

¥ - HavarbHas CKOpOoCTb CTPYM Ha BbIXoAe U3 Hacaiku, m/c.

BHYTPEHHWI pafnyc Hacaku F, MpUHUMaeTcsi paBHbIM 0,005 M; PACCTOSIHWS OT HACaAKN 0 PACHETHOTO ceveHmst £,
M, paBHbI:

Ons OTCTOMHMKOB LupuHOn 4,5 M - 2,25

" " " 6,0 M-1,50



Toraa ns cdopmynbl (10) HauanbHas ckOpoCTh Ha Bbixofde M3 Hacadku 6ydeT: npu =225 m ¥ 0=355%; w/c; npu

f=1,50m ¥ =23,7%: wmlc.

5.14. Pacxop oy, M3/C, Yyepes Hacaaky onpeaensieTcs no opmyne

dg =0,
(11)
roe o - Nrowagb CeYeHnss OTBEPCTUS Hacaaku, M e
_ -6 2 _ - 3
Onsa npuHsaToro gnametpa Hacagku 10 mm nonyyum o =78,5-10 M~ , Torpa &, =78,510 ~ ¥, ™ /c.
5.15. Hanop FEH, M, HEOOXOAUMBIN ANs1 NOMyYeHUsl HavarbHOW CKOPOCTK, onpeaensieTcsi no hopmyne
2
_ Ju
by =t iy, (12)
#ow®lg

roe i - KoaddULUMEHT pacxoda, NprH1uMaeMbiii pasHblim 0,59-0,64;

g -yckopeHue cBOOOAHOro NageHust, M/c 2 )

'SEI' - pa60qaﬂ BblcOTa cTonba BoAdbl B OTCTOMHUKE npn NPpOMbIBKE, M.

5.16. PacuyeTHble pacxodbl BOAbl ONA KaXOoro y4vactka pa3Boadllinx pr6 onpenendarT B 3aBUCMMOCTU OT 4uchna
HacadokK Ha HEM M pacxoda BOoA4bl, npoxoadAulero 4Yepes oaHy Hacaaky.

5.17. QuameTp TPy M CKOPOCTb ABMXEHWS BOAbI B HUX OMPEOENsoT MO BblMUCMEHHBIM 3HAYEHWsIM pacxogos. Mpu
3TOM CKOpPOCTb ABWKEHUS BOAbI B TpyGax He AoMmkHa npeBbilwath 1,5 M/c.

MpoBepKy pacyeTHbIX U KOHCTPYKTUBHO NPUHSATLIX NapaMeTpoB criefyeT Npou3BoAnUTb Mo hopmyne

LY
1__KP_1(1+1)(2+1)=|3, (13)
i & » »

roe LKP - KpuTudeckasl ANUHA [Ablpyaton TpyGbl, MpWM KOTOPOW MOTepsl Hanopa MOMHOCTHI KOMMEHCUPYeTCs
BOCCTaHOBIIEHMEM CKOPOCTHOIO Harnopa, M;

X, - KO3DULIMEHT CONPOTUBNEHNS TPEHMIO NO ANVHE, PaBHbIN ANA cTanbHbIX Tpy6 0,03-0,02;
o - anametp gblpyaton TpyGbl, M;

¥ - 4nCno OTBEPCTUI (Hacadok).

[ns ynpoLleHns pacyeToB KPUTUYECKYHD ANUHY AblpyaToii Tpyobl chp no copmyne (13) gonyckaeTca onpefensiTb
[nNsi CY>XEHHOW ee YacTu.

5.18. [dvnameTpbl KONMEKTOPOB W MOABOAsLE TpyObl crnedyeT onpefdensatb UCXoOs U3 MPUXOASALUMXCA Ha HUX
pacxoZoB BoAbl 1 CKOPOCTU ee ABWMXEHUs1, TpuHumaemon 0,8-1,2 m/c.

Hanop npomMblBHOro Hacoca & , M, HAANEXUT onpeaensTs No hopmyre



h=h t 1y
(14)

roe FEH - Hanop y Hacagku, onpegensiemblii no dopmyne ( 12),
}Ig - CymMMa MoTepb Harnopa Ha OTAEMbHbIX y4acTkax Tpyo, m.

5.19. PacuyeTHble napameTpbl CUCTEMbI rTMAOpPaBlIMYECKOro yganeHma ocagka B 3aBUCMMOCTU OT pa3MepoB Hanbonee
4acTo NpUMEeHAEMbIX OTCTOMHNKOB npmeBeneHbl B Tabn. 8.

Tabnvua 8
MapameTpbl cMcTeMbl TMAPOCMbIBA 0caaKa
Pasvepbl | anameTp paccto- | cko-
OTCTOW- noaso- SIHMe OT | POCTb
HUKOB, M OAWnx yncno anametpsbl YMCNO | Hacagku |CTpyu B|  pacxop Bogpl, n/c
Tpy6 1 pasBo- Terneckonuyeckux | Hacamook, o pacyeT-
KOMnek- | asawmx tpyo, TpYy6, MM LLIT. pacyeT- | Hom
TOopa, MM LLIT. HOro ceve-
CeYeHuss, | Huu,
M m/c
AnvHa | wnpu- LLeHT- | OOKO-| LIeHT- | BOKOBbIX OOKO- | LEeHT- | Bcen
Ha panb-| BbIX | panbHbIX BOrO | panb- | cuc-
HbIX Tpy6o| HOro | Tembl
- npo- | Tpybo-
BOoAa | npoBoga
1 2 3 4 5 6 7 8 9 10 11 12 13
40 4,5 300 - 2 - 250 2-40 2,26 0,54 60 - 120
200 -
45 6,0 400 1 2 400 300 2-45 1,51 0,82 | 67,5 135 270
300 200 1-90
60 6,0 450 1 2 300 250 2-:60 1,51 0,82 90 180 360
250 150 1-120
90 6,0 2-400 2 4 400 300 4-45 1,51 0,82 | 67,5 135 | 2270
@2 | | | = = -
cekumm) 300 200 2-:90

Mpumevanus: 1. B rp.6 u 7 Hag YepToi ykasaHbl AMaMeTpbl TENECKOMUYECKUX HaMOPHLIX TPYD Ha HadarbHOM, Mo
YepToii - Ha KOHEYHOM y4acTKax.

2. B rp.8 Hap 4epToW nepBasi Ludpa - uicno 6okoBbIX TpyO, BTOpasi - YNCIO HAcadoK Ha HUX, Nof YepTon nepsas
umndpa - YMCIOo LeHTpanbHbIX TPYD, BTOPas - YACNO HAcagokK Ha HUX.

3. OcHOBHble napamMmeTpbl CUCTEMbI YKa3aHbl OPUEHTUPOBOYHO. B kaxgom KOHKPETHOM chny4ae crnenyet npoun3BoanTb

pac4eT CUCTEMDbI U Bbl60p HaCOCOB NCX0aA U3 MECTHbIX yCJ'IOBMVI.

5.20. Cuctema yoaneHna BoAbl N 0CagKka O0JMKHa ObITb paccymnTaHa Ha nponyck BoAbl, C6paCbIBaeMOIZ M3 OTCTOMHMKA
1 nogaBaemMoun Hacocamu.



6. ®PJNIOTAUMOHHbLIE COOPYXEHUA

HA3HAYEHUE U OBJIACTb NPUMEHEHUA

6.1. ®noTaunoHHble COOpPYXEHNA HaOneXut NpUMeHATb ONnA npeaBapUTesibHOro OCBETNEeHUA U obecLBeYmBaHus
I'IpVIpO,EI,HOVI BOAbl nepen nogayemn ee Ha (*)MJ'IprbI. OHu MoryTt ObITb MCMOMb30BaHbI Kak npu HOBOM CTPOUTENbCTBE, TaK N
PN PEKOHCTPYKUMKN CyLLECTBYHOLWNX BOOOOYNUCTHBLIX CTaHUui.

6.2. Hanbonee adpdekTBHasi 06nacte NpUMEHEHNS PNOTALMOHHBIX COOPY>KEHWUI - OCBETIIEHNE BOL, NOBEPXHOCTHbIX
MCTOYHUKOB (03ep, BOAOXPaHUNULL, PeK U T.M.) C HEOOMbLUMM KONMYECTBOM MENKOAUCMEPCHBIX B3BELLEHHbIX BELLECTB
(He 6onee 150 mr/nm) n noBblweHHOW UBETHOCTLIO (Ao 200 rpag) mMpu cogepxaHun UTOMMAHKTOHa M NNaBaroLmx
HedTenpoayKToB.

6.3. BO3MOXHOCTb M LenecoobpasHOCTb MCMOMb30BaHWSA (OOTALMOHHOIO OCBETIIEHNS BOAbI B KaXAOM KOHKPETHOM
cnyyae [ormkHbl ObITb 060CHOBaHbI TEXHONOMMYECKUMU UCTIbITAHUSIMU, NMPOM3BEAEHHBIMU B XapaKTepHble Nepuoabl roga
no meToauvke, npuseaeHHoM B nn.6.16-6.20.

KonunuecTBo B3BeLLEHHbIX BELLECTB B BOAE Nocrne rioTaunoHHbIX COOPYXEHUI He OOMMKHO npesbiwaTb 10 mr/n.

6.4. MpenmyllecTBa (PrOTALMOHHLIX COOPYXEHUI MO CPaBHEHUIO C APYTMMW COOPYXEHUAMMW NpenBapuTensHOro
OCBETINEHUS (OCBETNIUTENSIMU CO B3BELLUEHHBIM 0CaAKOM, OTCTOMHMKAMMU) 3aKIOYaloTCs B CIEAYIOLLEM:

3HA4YUTENbHO YCKOpPAETCA npouecc BbloeneHuna B3BeCU K3 BOAbI, 6naro,qap;| 4yeMy YMeHblUaeTCcA obwuin obvem
O4YUCTHbIX coopy>|<eHM|7|;

ynyduwaeTca nx caHMTapHoe COCToAHME BCrieacTB/e NOCTOAHHOIO yaaneHunsa BblAeNeHHbIX 3arpﬂ3HeHvu71;

Gonee apekTUBHO yaanseTcs UTONMAHKTOH, YTO B GOMbLUMHCTBE CIyvaeB MO3BOMSIET OTKa3aTbCs OT YCTAHOBKU
MUKPO(PUNBTPOB;

yoandarTcd n3 BoAbl Nnasarowime 1 nnoxooceanarwmne npuMeciu.

COCTAB COOPYXEHUW, UX YCTPOUCTBO N PACYETHO-KOHCTPYKTUBHBIE
NMAPAMETPbI

6.5. OuucTHble COOopyXeHua ¢ (*)J'IOTaLI,VIOHHbIM ocBeTieHneM BOAObl MMEKT TOT Xe COCTaB OCHOBHbIX WU
BCnomMoratesibHbIX coopy>KeHvu71, YTO M ODObIYHbIE CTAHLNN ABYXCTyneH4YaToro OCBeTJ/1IeHNA, 3a UCKNYEeHNem OTCTOMHWKOB
WA OCBETNNTENEN CO B3BELLUEHHbLIM CITOEM OCajKa, 3aMeHSAEMbIX (bJ'IOTaLIMOHHbIMVI yCTaHOBKaMW.

6.6. B cocTtaBe pnoTaUMOHHBIX COOPYXEHU HeobxoaMmMo npeaycMaTpmBaTte OrOTaUMOHHBIE Kamepbl, Y3en
NMOArOTOBKM M pacnpeaeneHns BOAOBO3AYLLIHOMO pacTBoOpa, YCTPONCTBA A5 yAaneHus n oteoga pnoTaumoHHOM NeHbl.

I'Iepe,u, ocBeTlieHnemM BoAbl (*)J'IOTaLIMGVI HaanexuT npegycMatpuBatb KamMepbl X.I'IOI'Ib906pa3OBaHI/IF|, COBMeELLEHHbIE C
(*)J'IOTaLIMOHHbIMM Kamepamu.

CxeMa (hrnoTauUMOHHbIX COOPYXXEHUI NpeacTaBneHa Ha 4yepT.18.
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YUepT.18. drnoTaumoHHasi ycTtaHoBKa

1 - nogaya UCXOAHOW BOAbI C peareHTamu; 2 - 0TBOL, OCBETIIEHHOM BoAbl; 3 - orioTauMoHHas Kamepa;
4 - noTkn ans cbopa neHel; 5 - pacnpegenuTensHas cuctema; 6 - HanopHhIN 6ak; 7 - Hacoc;
8 - komnpeccop; 9 - nogayva Boapl, HackILLeHHON Bo3ayxoM; 10 - kamepa xnonbeobpa3oBaHus

6.7. dnoTaunoHHas kaMmepa (Kpyrnasi unu NpsiMoyrosibHasi B NiaHe) JOMKHa PacCcuUMTbiBATbCS HA YAEMNbHYIO Harpysky

6-8 M3/q Ha1wm 2 nnowaan.

Mmy6uHa cnos Bodbl BO hrioTaLMOHHON kKamepe JormkHa ObiTe 1,5-2,5 M. [inuHa hroTaumMoHHON kamepbl BbiIbnupaeTcs
paBHol 3-9 M, WKMpWHa - He bonee 6 M, OTHOLLEHWE LUMPWHBI K AnnHe - 2/3-1/3.

6.8. Bo BxogHOM 4acTu brOTaLMOHHOW KamMepbl HaANeXuT yCTaHaBnuMBaTb CTPyeHanpaBrisiioLLyl0 Meperopoaky c
HaknoHoM 60-70° K ropM3oHTanM B CTOPOHY ABWWKEHWUS BOAbI B Kamepe.

6.9. CkopocTb Bxoga obpabaTtbiBaemMoin Boabl BO (prioTaLMoHHY0 KaMepy AoimkHa ObiTb He Gonee ckopocTu Bbixoaa
ee u3 kamepbl xrnonbeobpasoBaHusi. CKOpPOCTb OBWKEHUS BOAbl Haf CTpyeHanpaBnsoLWed Neperopodkon crnegyet
npuHumats 0,016-0,02 m/c.

6.10. CHop ocBeTneHHOM BOAbl BO (PIOTALMOHHOW Kamepe HeobXoaMMO OCYyLLECTBMNATL PABHOMEPHO NO ee LUMPUHE
W OKPYXXHOCTW M3 HDKHEN YacTu Kamepbl C MOMOLLbIO MOOBECHOM CTEHKU U HanpaBnsiTb NOTOK BBEPX (K OTBOAY BOAbI 13
Kamepbl), U C MOMOLLbIO OTBOASLLEN cnCTEMbI U3 nepdopupoBaHHbIX TPy6. CKOPOCTb ABWXKEHUS BOAbI NOA NOLABECHOW
CTEHKOW MUK B OTBEPCTUAX OTBOASALMX AblpyaTbix TPYO npuHumaetcs 0,9-1,2 m/c.

6.11. JHnwe donoTaumoHHON kamepbl A0IMKHO uMmeTb ykinoH 0,01 k TpybonpoBoay A5 ONOPOXHEHMS.

6.12. lMopgroToBKy BOAOBO3AYLIHOrO pacTBOpa criedyeT OCYLLIECTBMATb MyTEM HacCbILEHUS BOAbl BO34yXOM MO
pasneHnem 0,6-0,8 Mla B cneumanbHbIX HaMOPHbLIX eMKOCTAX. [na npuroToBreHuss BOOOBO3AYLUHOrO pacTeopa
HaANeXuT UCNoMb30BaThk BOAY Nocne unbTPOoB.

Pacxop Bogbl cnegyet npuHumath 8-10% pacxoga ounaemMoi BoAbl.

Mogava BO3yxXxa B HaMNOPHYKD €MKOCTb [OOJPKHa OCYLIeCTBNATbCA OT aBTOMaTMBMpOBaHHOI;I KOMI'IpECCODHOIZ
YCTaHOBKMW.

Pacxop Bo3gyxa gomkeH coctaenstb 0,9-1,2% pacxoaa ouniaeMon Boapbl.

MpumeyaHne. HanopHasi eMKOCTb [OOfKHa WMEeTb BHYTpEHHee aHTUKOPPO3MOHHOe MNOoKpbiTUe, 0GopyaoBaThLCH
npefoxpaHUTeNbHbIM KranaHoM W BbINOMHATLCA B COOTBETCTBUM C TpeboBaHUSAMU, NpeabsiBNAemMbiMA K cocyaaMm,
paboTatoLwmm nog AaBrieHUeM.

6.13. OTBOA BOJOBO3AYLLIHOIO pacTBopa OT HanoOPHOW EMKOCTU K orioTauMOHHBIM KamepaMm criegyeT NponsBoguTb Mo
cTansHomy Tpy6onposogy. MNoTepy Hanopa B HEM He JomkHbI npeBbiwats 0,8-1,0 M.

Ha Tpy6onpoBoze fonyckaeTcs yCTaHOBKa TOMbKO OTKIHOYaIoLLEN apMaTypbl.

6.14. [ina paBHOMepHOro pacnpegeneHns BOAOBO3AYLUHOrO pactBopa B obbeme obpabaTbiBaemon BoAbl U ANs
co3faHusa ycrnosuii, obecneunBalowmnx nonyvyeHne Mernkmx Bo3gyLUHbIX pabounx ny3bipbkoB, BO dNOTaLMOHHON Kamepe
HaAnexuT ycTpamBaTb pacnpegenuTenbHyo CUCTeMY, COCTOSILLYIO U3 AblpYaToro TpybonpoBoda M pacronioXXeHHOro nog
HUM KOXYXa, BbINOMHEHHOrO M3 MaTtepuana, CTOMKOrO K KMCIOpOAHOWM koppo3uun. PacnpegenutensHyio TpyOy cnegyet
yCTaHaBnuBaTb BO BXOOHOW 4acTu pnoTauMoHHOW kamepbl (B OTCeke, obpa3oBaHHOM €e TOPLEBOW CTEHKON W
CTpyeHanpaBsnsoLLeri Nneperopoakon) Ha pacctosiHum 250-350 mm oT gHa kamepbl. CKOpOCTb Bbixo4a BOLOBO34YLUHOMO
pacTBopa M3 OTBEPCTUI pacnpefenuTenbHON CUCTEMbl HaaNeXMT npuHumate pasHon 20-25 m/c, AnameTp oTBEpCTUW -
5-8 mm. OTBepcTus cnegyeT pacnonaraTb PaBHOMEPHO B OAWH psag Mo HUxHen obpasyowen TpyObl. [HuLe 3awmTHOro
KOXyXa pa3MeLlaloT nof oTBepCcTUs MU pacnpeaenuTernbHon cucteMbl Ha pacctosHumn 80-100 mm.

B koHue pacnpengenntenbHoOro pr6onp0|30,u.a crnenyet yCrtaHaBnuBaTb BEHTUIIb UM KpaH AaOnA  NMPOMbIBKU
pacnpe,qenMTeanon CUCTEMBbI.

6.15. YpaneHne neHbl C NOBEPXHOCTU BOAbI BO (QrIOTALMOHHOW Kamepe [OMKHO ObiTb OCYyLLECTBMNEHO
KpaTKOBPEMEHHbLIM NMOABLEMOM YPOBHSI BOAbl C OTBOAOM €€ Yepe3 MOABECHbLIE JNIOTKW, PaCMONOXEHHbIE PpaBHOMEPHO MO
nnowaam Kamepsbl, UM ¢ NOMOLLbK CKPEOKOBLIX MEXaHN3MOB, NEPEMELLAIOLLMX NEHY K COOPHBIM NOTKaM.



BepxHune Kpomku nOTKOB HEOOGXoAMMO pacnonaraTb Ha ogHon obuelnt otmeTke Ha 10-15 MM Bblle YpOBHS BOAbl BO
¢rnoTaunoHHoON Kamepe.

[Hua noTkoB cnegyeT BbIMOMHATL € yKNoHoM 0,025 B CTOpOHY 0TBOAA NEHbI.

MoTepu BoAbl Npu cOpoce MeHbl NOABEMOM YPOBHSA BoAbl criegyeT npuHumats 1,0-1,5% pacxopa oGpaGaTbiBaemoi
BOZbI.

Mpy ypaneHny neHbl CKPeOKOBbIMKM MexaHW3MaMu CKOPOCTb MepemelleHnst CKpebKoB B MPSMOYrofbHbIX Kamepax
cnegyeT npuHumate He Gonee 0,02 m/c, B KpyrmbiX - OKpyxHyto ckopocTb 0,015-0,02 m/c npw yacToTe BpalleHus
ckpebkos 5-10 ob/c.

O6paboTky neHbl, yAanseMon OJHOBPEMEHHO C 4acTblo obpabaTbiBaeMol BoAbl, HEOOXOOAMMO MNPOU3BOAUTH
aHanorn4yHo obpaboTke ocagka, cOpacbiBaEMOro M3 OTCTOMHMKOB WNW OCBETNUTENEN CO B3BELUEHHbIM OCaAKoM, B
CoOoTBeTCTBMU C TpeboBaHnamun CHulM 2.04.02-84.

METOAUKA TEXHONOIMMYECKOWU OBPAEOTKM BOAbl METOOM HANOPHOW
®JIOTALUUN

6.16. C uenbio onpefeneHnsi BO3MOXHOCTU NPUMEHEHWS] HAMOpHOW (hroTaumn Ans npeABapuTENbHOrO OCBETIIEHUS
BOAbl KOHKPETHOrO BOJOWCTOYHMKA W MOMy4YEeHUs] OCHOBHbIX PacYeTHbIX MapamMeTpoB Ans pacdeTa (roTaLMOHHbIX
YCTaHOBOK NPOW3BOASATCA TEXHONOINMYECKME UCCIe0BaHUsA Ha creumansHol nabopaTopHol ycTaHoBKe (YepT.19).
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YUepT.19. YcTaHoBKa AN NpoBegeHns TEXHOMNOMMYEeCKoro aHanmaa sogel
1 - kOoMnpeccop; 2 - BEHTUMb BO3AYLUHbIN; 3 - MAaHOMETP; 4 - HanopHbI 6ak; 5 - nronbYaTbiN BEHTUIb BOAOBO3AYLLUHOIO
pacTtBopa; 6 - rnoTaumMoHHas KOMOoHKa; 7 - aNeKTponpuBog; 8 - NpobooTOOopHMKY; 9 - MeLuanka;
10 - BEHTUIb ONOPOXKHEHUS PIIOTALMOHHOW KOMNOHKK; 171 - BEHTUNb cbpoca 13bbiTka Bo3ayxa

6.17. NaGopaTtopHasi ycTaHOBKa COCTOUT U3 CMEAYIOLLNX OCHOBHBIX 31IEMEHTOB:

(PNOTALUMOHHOWM KOFOHKM, BbINOMHEHHOW M3 MpPO3payHoi MnrnacTMaccoBon Tpybbl AvameTpom 60-70 MM, BbICOTOWM
400-600 MM, uMmelolWen OeneHus No BbicOTe U 0OOPYOOBaHHOW MNepemMeLuvMBaloWyM YCTPOMCTBOM, BEHTUNSIMU U



npo6ooTOopHUKaAMY;

HanopHoro Gaka Ans NOArOTOBKM BOAOBO34YLUHOIO pacTBoOpa BMECTUMOCTbIO 2 1, BbINOMHEHHOrO W3 CTarbHOro
cocyga, paccumtaHHoro Ha pabodvee pasneHune 0,8-0,9 MlMMa n obopygoBaHHOTO NpedoXPaHWUTENbHOW  3anopHON
apmaTypon U MaHOMETPOM;

nabopaTopHOro KoMMpeccopa, PaccYMTaHHOro Ha nodavy cxaToro Bo3gyxa nog gasneHvem go 0,8-0,9 Mra.

Mpumeydanus: 1. BmecTo komnpeccopa MoryT GbiTb MCMOMb30BaHbl GanmoH co ckaTbiM BO34yXOM, 0GOpYAOBaHHbIN
penyKTOpoM, MOHWKaLWMM AaBneHne [0 paboyero, Unm apyrue UCTOYHUKM CKaToro Bo3ayxa.

2. HanopHbIi 6ak 1 ero coeamHUTEnNbHblE KOMMYHMWKaLMW BbINOMHSIOT U UCMbITbIBaOT B COOTBETCTBUM C "[paBunamm
ycTpoincTBa 1 6e3onacHon akcnnyaTaumm cocygos, paboTtatowwmx nog AasneHnem" MocroptexHagsopa CCCP.

6.18. [na npoBedeHUs TEXHOMOMMYEcKUX MCCrenoBaHUA HeoOXOOMMO KpoMe naGopaTopHOW YCTaHOBKM MMETb
ucxoaHyto Boay B oo6beme 10-12 n u paboure pacTBOpbl peareHToB (koarynsHTa, Xnopa, U3BecTv u T.4.).

6.19. TexHomnornyeckne nccrnegoBaHus crnegyeT NPOM3BOAUTL B Takon nocrnegoBaTenbHOCT (M. YepT.19):

1) npousBogMTCsl BbLIGOP [03 peareHTOB B OTAENbHBIX LWUNMHAPax Mo OobLenpuHsTol MeToguke npoGHoro
KoarynupoBaHus Ansi ABYXCTYNEHYaToN OUYMCTKU BOAbI;

2) po Havana paboTbl Ha yCTaHOBKe MpeaBapuTenbHO MOAroTaBMMBAETCs BOAOBO3AYLIHbIA pacTeop. [o aTtoro B
HanopHeli 6ak 4 4epe3 proTauMOHHYO KOMOHKY 6 u TpybonpoBoa € BeHTunem 5 3anueaetca 1-1,5 n uucton
BOAOMNPOBOAHON BOAbI, MOCIIE Yero BEHTUIb 5 3aKkpbiBaeTCsl, BKMOYaeTcs KoMmnpeccop 1 1 OTKpbIBaeTCs nogavya Bo3gyxa
B HanopHbIn 6ak 4epe3 BeHTUNb 2. C nomolpto copocHoro BeHTMnA 11 no maHomeTpy 3 ycTaHaBnuBaeTcsa pabodee
paeneHue, pasHoe 0,5-0,8 Mla. MNpu atom mM3bbITOK Bo3ayxa coOpacbiBaeTcs Yepe3 BeHTUNb 11 (BpemsA pacTBOpeHus
BO34yxa B BOAE AOMKHO ObiTb He MeHee 10-12 MuH);

3) B OTAENbHbIN unnmHap HanneaeTcd 1 N ucxogHon BoAbl, B KOTOPYH BBOOATCA peareHTbl COorinacHo Bbl6paHHbIM
Ao3am. |_|pOVI3BO,EI,VITC$| TWwaTenbHoe nepemMellnBaHmne peareHToB C BOOOW;

4) nocne nepemewwwuBaHnsa obpabaTbiBaemas Boga nepenvBaeTcd BO (PIOTALMOHHYIO KOMOHKY 6, koTopas
3anonHseTca Ha 60-70% ee o6bema. BeHtunm 5 1 10 npy 3TOM AOMmMKHBI BbITh 3aKPbITHI;

5) BkntovaeTcsa B paboTy anekTponpusog 7, KOTOPbIi NPMBOAWT BO BpalleHue mewanky 9 ¢ ronactaMu (CKOpoCTb
BpaLLeHns meLuanky gommkHa 6bite 15-20 06/MuH), 4To cnocobcTByeT 0bpa3oBaHUIO XIOMbEB FMOPOKCUAOB;

6) nocne obpa3oBaHUs XOPOLIO CHOPMMPOBAHHBLIX KPYMHBIX, HO HeoceaalLmnx XMoMNbLEB MOPOKCUAOB B MCXOOHYHO
BOAY 4epe3 uronbyatbii BEHTWMb 5 BBOAMTCS NpPEABapUTENIbHO MOATOTOBMEHHbIA BOAOBO3AYLUHbIA pacTBOp B
konmdectBe oT 5 g0 20% obbema ucxogHol Bogbl. [py 3TOM B HWXKHEW YacTu (PrOTALMOHHOM KOSMOHKW LOJDKHbI
NosIBUTLCA MESKUE Ny3bipbKy BO3[yxa, PaBHOMEPHO pacnpepensiolimecsa B obpabarbiBaemon Boge No Bcew nnoiiaam
KOJOHKW;

7) otbop npob npom3BogAT yepe3 NpoboOTOOPHWMKM 8 C onpedeneHHow BbICOTbI C MHTepBanom 1-1,5 mMuH go
nory4eHnss Bogbl MNOCTOSIHHOTO KayecTBa. KayecTBO MCXOQHOM M OCBETNIEHHOW BOAbl onpedensercs obLenpuHATEIMU
mMeTodamu.

B KoHUe ¢hnoTaLUMoHHOrO OCBETNEHUSI 3amMepsieTcsl TOMWMHa criosi 06pa3oBaHHO NeHbl Y MPOBOAUTCA BU3yanbHOe
HabntofeHne 3a ee CTPYKTYPOiA U NINOTHOCTbIO;

8) N0 OKOHYaHUM TEXHONMOMMYECKMX UCCreqoBaHMi Boaa 13 roTaLnoHHON KOMOHKM 6 cOpacbiBaeTcs Yepes BEHTUIMb
10 1 KOMNoHKa NPOMbIBAETCS YACTOM BOAONPOBOLAHON BOOOW.

B yKa3aHHOI7I nocnegoBaTtesibHOCTU criegyeT npou3BOAUTb TEXHONOorm4yeckne uccnenoBaHua OpyruMm CcodeTaHnem
npnemMnemMblix 003 peareHTosB, OaBneHnn n pacxoaoB BOAOBO3AYLIHOIO pacTteopa.

6.20. OnTumanbHble napaMeTpbl OABMEHUS M pacxoda BOAOBO3AYLUHOTO pacTBoOpa HaANexXuT onpefensiTb Mo
pesynbTaTtaM TEeXHONOTMYECKUX WCCIedoBaHuWii, y4uTbiBas BbICOTY CMosl BOAbl UM BPEMSl €€ HaxOXAeHUs BO
(brOTaLMOHHON KOMOHKE, MO3BONSAOWME MOMYYUTb HEOOXOOMMYIO CTerneHb OCBEeTMeHWs BoAbl. HeoGxogumocTs B
yCTaHOBKe MUKPOUIbTPOB CriefyeT onpenenstb no ahdekTUBHOCTU COAEPXKaHWst (OUTONNaHKTOHA.

MepecyeT paboyei BbICOTbI (hrOTaLMOHHOW KaMepbl U BpeMeHW hoTaummn Npou3BoAAT No oopmyrne
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roe Tl - Bpems priotaumm Bo (prioTauMoHHON KOMOHKE;
Tz - pacyeTHOe BpeMs BO (prioTauMOHHOM KaMepe;
A - BbICOTa Crost BoAbI, B KOTOPOM MPOM3OLLINO OCBETIEHNE A0 TPeByeMON CTeNeHM 3a Bpemst 47 ;
H 7 - pacyeTHasi BbICOTA Crosi BOAbI BO (hOTaLMOHHON Kamepe;

& - nokasaTenb CTeneHu, NpuHUMaembii pasHbIM: 0,45 - ANs ManoMyTHbIX, ManouseTHbIX Boa; 0,55 - Ans soa
cpeaHen MyTHOCTU U UBeTHbIX BoA,; 0,65 - AN BbICOKOLBETHbLIX BOS,.

7. BOOOBO3AYLUHAA NPOMbIBKA ®UINbTPOBAIbHbIX COOPYXXEHUA

HA3HAYEHUE U OBJIACTb NPUMEHEHUA

7.1. BopoBsosgylwiHass npOMbIBKa MpegHasHayaeTcs AN yoaneHus U3 3epHUCTOM  (punbTpyroLlen 3arpysku
3arpsAsHeHVn, 3agepxaHHbIX BO BpeMs paboyero umkna.

B Mocobun paccMaTpmBaeTca npuMeHeHune BO,D,OBOS,D,yLLIHOVI NPOMbIBKM TOJbKO B Haunbonee pacnpoCTpaHeHHbIX
ThNnax (bI/IJ'IprOBaJ'IbeIX COOpyN(EHMﬁ, ncnonb3yemblX AOnA OCBETNIEHUA U obecuBeunBaHus Bodbl NOBEPXHOCTHbIX
NUCTOYHMKOB C NPpUMEHEHNEM KOoarynaHTOB.

7.2. MNMpv NpUMEHEHUN COOTBETCTBYHOLLMX YCTPONCTB AN Nofa4yu BoAbl U Bo3gyxa (cM. nn.7.12-7.16) BogoBo3gyLuHasi
npombiBKa MOXeT OblTb MCMONb3oBaHa B (PUNbTPOBASbHbIX COOPYXEHUAX C HUCXOOSLMM M BOCXOAALWMM MOTOKaMu
obpabaTbiBaemol BOAbI.

7.3. BogoBo3ayLuHas NpoMbIBKa MOXET ObITb pEKOMEH0BaHa TOMbKO [Msi COOPYXXEHUI C 3arpy3koi U3 KBapLEBOro
rnecka M ApYrMX aHarorMyHblX MaTepuarnoB, UMELLMX [OCTaTOYHO BbICOKYK MIIOTHOCTH M MPOMHOCTE U CMOCOGHBIX
NMPOTMBOCTOSITb (PIOTUPYIOLLIEMY U UCTMPAIOLLEMY AECTBMIO BOAOBO3AYLLHOMO NOTOKA.

MpvmevaHne. B coopyXeHusix XO3AWCTBEHHO-MUTLEBOTO BOAOCHAOXEHUs] [OMYyCKaeTcsl MPUMEHSTb TOMbKO Te
3arpy3odHble MaTepuanbl, Ha KOTOpble UMEeTCs COOTBETCTBYHLlee paspelleHne MwuHagpaa CCCP unu coto3Hbix
pecnyonuk.

7.4. Tnowaan oTAENbHbIX (OUIbTPOBArbHbLIX COOPYXEHMIA, MPOMbIBAEMbIX BOAOW Y BO3QYXOM, CrieayeT NpMHUMaTh [0

2 2 .
40 M © Ha oaHo oTtgeneHue (80 M © - MpPM COOPYXEHUAX, COCTOALMX U3 OBYX oTaeneHuwin). Bonblive nnowaam
[0MycKaloTcA NPU COOTBETCTBYHOLLIEM SKCMEPUMEHTAlNIbBHOM 0GOCHOBaHUN.

NPUHUMUNbLI OENCTBUA, OCOBEHHOCTU U MPEUMYLLECTBA
7.5. BofoBO3ayLLUHYI0 NPOMbIBKY HaA IeXUT OCYLLECTBMATL NpU Nnodave B 3arpy3ky BoAbl U BO3[dyxa B HanpaBneHuu
CHU3Y BBEPX.
7.6. BopoBo3ayluHas npombiBka oGrnajaet Goriee CunbHbIM OEUCTBUEM, YeM BOAsHAasl, U 3TO JAeT BO3MOXHOCTb
MONYyYuTb BbICOKMIA 3DEKT OTMBIBKM 3arpy3ku npu HebombLUKMX pacxodax NPOMbIBHON BOAbI, B TOM YKCIIe U TaKuX, npu

KOTOpPbIX B3BELUMBAHUA 3arpy3kn B BOCXogALEeM NOTOKE HE NPOUCXOOUT.

OT1a 0cobeHHOCTb BOJJ,OBO3,D,yLIJHOI7I NPOMbIBK/ MO3BONAET:



NPpUMEPHO B 2 pa3a CoKpaTtuUTb MHTEHCMBHOCTb Noga4yn 1 o6 pacxon I'IpOMbIBHOIZ BOAbl;

COOTBETCTBEHHO CHU3UTb MOLLHOCTbL MPOMbIBHbIX HAaCcOCOB U 06beMbI COOpy)KeHVIIZ ana 3anaca I'IpOMbIBHOI7I BOAbl,
YMEHbLWNTbL pa3Mephbl pr6OI'IpOBO,EI,OB ana ee nogayvyn n oTeoaa,

YMEHbLWNTb 06BbeMbI COOpY)KeHVIl;I no o6pa60TKe C6pOCHbIX NPOMbIBHbIX BOA U coAepXKallnXca B HUX OCagKOB.

CUCTEMA NrOPU3OHTAJIbHOIO OTBOAA BOAbl OT NMNPOMbIBKA

7.7. I'Ip|/| Mncnosrib3oBaHnn BO,D,OBOSJJ.yLLIHOl;I NPOMBbIBKMA HaONexXut NpUMeHATb FOpI/I30HTaJ'IbeIIZ oTBOA I'IpOMbIBHOIZ
BOAbl, CXeMa KOTOPOro rnokasaHa Ha qepT.ZO.
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YepT.20. OpU3oHTanbHbIM 0TBOA NPOMbLIBHOM BOAbI

1 - cTpyeHanpaBnsawLWniA BbICTYN; 2, 3 - NTOBEPXHOCTU BbICTYNA; 4 - 0TOONHasA cTeHKa xenoba;
5 - neckoynaBnuBaroLLmMi Xernob; 6 - wenb mexay oTOOMHOM 1 BOOOCIMBHON CTEHKaMU;
7 - BOOOCNMBHas CTeHKa xenoba; a - 15-20 mm; 6 - 20-30 mm; 8 - 30-40 mm

7.8. BbicoTa cnosi Bogbl B Hag3arpy3o4YHOM NpOCTpaHCTBE CPaBHUTENbHO HEBEJIMKa, 4YTO MOo3BONAET Npu ManbiX
pacxogax nonyyYnTtb B HEeM [OOCTAaTO4YHYH) CKOPOCTb TOpPU3OHTarlbHONo AOBWXEHUA BOAbl AONA 6bICTp0FO M MOJIHOro
yoaneHna BbiMblBaeMbIX U3 3arpys3ku 33Fp$|3H6HVIVI. HaknoHHas NOBEPXHOCTb CTpyeHanpaBnAlLwero BbIiCTyna, CTeCHAA
NOTOK, yBeNnnimBaeT ero TpaHCnopTUpYyroLLyo CcnocobHOCTb Ha HaYanbHOM y4vyacTke nyTu OBUXEeHUA BOObl.

7.9. lMeckoynaBnueatoLLmii xenob yCTpoeH C y4eToM MpefoTBpalleHusl nonafjaHvsl B Hero Bo3fyxa. BbiHocuMble
MOTOKOM B 30HY enoba OTAerbHble YacTuLbl Necka 0CefalT Ha HAKMOHHbIE CTEHKM U, CMON3asi N0 HUM Yepe3 HIDKHIO
Lenb, CHOBa MOCTYNatoT B 3arpy3ky.

7.10. OCHOBHble PACYETHO-KOHCTPYKTUBHbIE MapaMeTpbl CUCTEMbI FOPU3OHTaNbHOrO OTBOZA BOAbl 3aBUCSAT OT
yOenbHoro pacxoga Boasl ¢ , n/(M-c), onpeaensieMoro no opmyne

g = W, (16)

. 2
roe Wnp - MIHTEHCMBHOCTb MoAayYun NPOMbIBHOW BoAbl, N/(c:M ™ );

b - wupuHa dunbTpa (GnMHA FOPUSOHTANBLHOTO MYTU ABWKEHUSA NMOTOKA BOAbI), M.

[na pacyeTta cuctembl criedyeT NpuHMMaTb MHTEHCUMBHOCTL MOAAYM BOAb!, MPUHATYIO AN BTOPOro 3Tana MpoMbIBKU,
T.€. MPU COBMECTHOM Nogaye BoAbl U Bo3ayxa (cM. n.7.11).



Pa3Mepr OCHOBHbIX 3J1EMEHTOB CUCTEeMbI NpuBeaEeHbI B Tabn.9 u Ha qepT.ZO.

Tabnvua 9

Pacxon Bogbl Ha 1 M LUMPWHBI
PasHocTb oTMeToK, MM BOAOCNMBA, N/(M-C)

10 15 20 25

Mexay BepxHeii N HUXHE KpOMKaMy BOAOCINBHOM CTeHkn 1 170 210 260 320

Mexay BEPXHMMU KPOMKaMU BOAOCIMBHOW M OTOOMHOWM CTEHOK H2 20 20 20 25

PEXXUM U OCHOBHbIE NMAPAMETPbI MPOMbIBKU

7.11. BogoBo3ayLUHY0 NPOMbIBKY, Kak MpaBurio, crielyeT OcyLIeCTBNATL B TpU 3Tana:

1- - nogava B 3arpys3ky Bo3gyxa Ona 4acTUYHOro paspyLieHus CKOMMEHNN B3BECU B 3arpyske " BblpaBHMBaHUA €€
ConpoTuBNEHNA No nnowagn COoOpyXeHud,

2-1 - nogaya Bo3ayxa U Bofbl C Lenbio Gornee NonHOro paspyLUeHusi CKOMMeHuidi B3BECU U BbIHOCA OCHOBHOW Macchl
3arpsiIsHEHUI U3 3arpy3ku;

3-n - nogaya BoAbl (C fonbluen, Yem Ha 2-Mm 3Tane, VIHTeHCVIBHOCTbPO) ona yaaneHuna n3 3arpys3ks 3alemMsiieHHOro B
nopax Bo3ayxa 1 BOCCTaHOBJIEHNA €€ NOPUCTOCTU.

MpumMeyaHue. B Tex cnyyasx, korga OCHOBHasi Macca 3arpsi3HeHWU 3a1epXKMBAETCs B BEPXHUX CHOSIX (DUMNbTPYIOLLEN
3arpy3ku, U Mpyv Manov MPOYHOCTU CKOMIEHWA B3BECU MOXET OKasaTbCsl MpUEMIIEMON [Byx3dTanHasi MpOMbIBKa,
BKMtovarowas 1-i 1 3-i aTankbl, YTo AOMKHO GbITh MPOBEPEHO B NMPOLLECCE AKCTITyaTaLlmMm COOPYKEHUIA.

WHTeHCMBHOCTL Nofaym Bogdbl M BO3AyXa U NPOAOMMKMTENBHOCTb OTAENBHbBIX 3TaroB NPOMbIBKM 3aBUCSIT OT MPOYHOCTH
CKOMIEHU B3BECU B 3arpy3ke U KpyNnHOCTW ee 3epeH. [ns cpefHWX YCrOBUIA U NpU SKBMBANEHTHOM AMameTpe 3epeH
0,7-1,3 MM OpVEHTUPOBOYHBIE NMapaMETPbl MPOMbIBKU MOTYT GbITh MPUHSTHI B COOTBETCTBUM C A@HHbIMU Tabn.10.

Tabnvua 10

MNokasatenb OTanbl NPOMbIBKM

1 2 3

2,
WHTeHcmBHOCT nogauum, n/(c:m ™ ):

BOAbl - 2,5-3,5 5-7
BO3ayxa 15-20 15-20 -
MpogomkuTenbHOCTb 3Tana, M1H 1-2 4-7 5-7

I'Ipmmeanvm: 1. bonee KPynHbIM 3arpy3kam COOTBETCTBYHOT 6onblUne 3Ha4YeHUss MHTEHCMBHOCTM Nogayn BOAbl U
BO3ayxa.

2. MapameTpbl NPOMBIBKM NOASIEXAT YTOYHEHUIO B MPOLIECCE SKCMIyaTaLn COOPYKEHUN.



YCTPOWUCTBA ANS NOOAYU U PACNPELENEHUSA BOAbI U BO3OYXA

7.12. PacnpegeneHve Bogbl M BO34yXa MOXHO MPOM3BOAUTL C MOMOLLBIO CreumarbHbIX KOMMaykoB Wnu Mo
nepcopupoBaHHbiM Tpy6am. B paHHom [Moco6um npuBefeHbl CBeOeHUsl, KacalolMecsl WCMONb30BaHWsl TONbKO
nepcopupoBaHHbIX Tpy6 Anst nogauun BoAbl M BO3Ayxa.

7.13. Cxema TpyGuyaTbix CMCTEM MoAaYM BoAbl M BO3AyXa nokasaHa Ha vepT.21. CUCTeMbl COCTOST U3 MarucTpanu u
KonnekTopa (B BUAe kaHana wnv TpyObl) Ans nodayu BoAbl, @ Takke M3 Ablpyatbix TpyG Ana ee pacnpegerneHusl no
nrowaam coopyxeHusi. Boagyx nogaetca v pacnpefensietcs no mMarmctpanu (Ha 4epT.21 He nokasaHa), KOnnekTopy u
AblpyaTbiM TpyGam.
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YepT.21. TpybuaTble cuctemsl 4na nogadv BoAbl M BO3ayxa

1 - MarucTparnb Ans pacrnpegerneHust Boabl; 2 - KONNeKTop Ans pacnpefeneHus Boapl; 3 - AblpyaTble
TpyObl ANs pacnpegeneHus Boabl; 4 - Ablpuatble TpyObl ANa pacnpeneneHus Bo3ayxa;
5 - konnekTop Ans pacnpeneneHns Bo3ayxa

7.14. OtBepctua B TpyGax, pacnpefensiowux Body U BO34yX, MOryT ObiTb KpyribiMU (KOrga unbTpoBarbHoe
COOpYXXeHNEe UMEeeT rpaBuiiHbIe CIIOW B HDKHEN YacTu) UMK LWerneBuaHbIMY (Mpy Ge3rpaBUMHON 3arpyske).

LLleneBaHHble TpyObl (OOBIMHO MONMUITUIIEHOBLIE) MMEIOT Wwenu wupuHon 0,5 MM, 1 BO nsbexaHne 3acopeHust mx
HaAnNeXuT NPUMEHSTb TOMNbKO B COOPYXEHUSIX C HUCXOASLWeN unbTpaumeln B YCroBUaX, KOrga MCKIHOUYEHbl KOppo3us
noasoasAWwmMxX Tpyd M BO3MOXHOCTb NonagaHust B TpyObl NPOOYKTOB KOPPO3UW M APYIMX MeXaHW4ecKux MpuMecen c
NPOMbIBHOW BOJOW U BO34YXOM.

anIBe,D,eHHbIe COO6pa)KeHVI$| OOMXKHbI ObITb NPUHATbLI BO BHUMaHNE TaKXXe B OTHOLLEeHUM KONNna4vkoB C Y3KUMU L eNnaMNn.

7.15. PacyeT 1 KOHCTpyMpoBaHWe TpyG4aTbiXx CUCTEM ANs NMoJayv W pacnpefeneHvss Boasl criedyeT NMpousBOaUTb
UCXOAS U3 CriedyoLLmMX YCIIOBUIA:

AvameTp pacnpegenuTtenbHbix (MepdoprpoBaHHbIX) TPyO onpedenseTcs UCXOAS U3 CKOPOCTU ABWXKEHWUS BOAbl Ha
Bxode B HuX mpu 3-M 3Tane npombiBkM, paBHom 1,5-2,0 m/c. Mpu aTOoM paccTosHus mexgy ocsMmu Tpyb cnegyet
npuHumMatb 250-350 MM (MeHbLUMe pacCTosiHWSA - AN Tpy6 MeHbLuero guamerpa);

TpyObl cneayeT yknagpiBaTe Ha BbicoTe 120-150 Mm oT AHa cdwunbTpa A0 HM3a Tpyd, TOYHO MocpeauHe Mexay
Tpybamu gns nogayv Bosayxa.

Mpy npvMeHeHUW KPyrAbiX OTBEPCTUA CyMMapHas Wx nnowage JdorkHa coctaenate 0,18-0,22% nnowaau



coopyxeHusi. pyn 9TOM OTBEpPCTUA pacnonararTcs B OQWH psf NO HwbkHew obpasyollen Tpyd (guameTp OTBepcTun
10-12 MM, paccTosiHuA Mexay ux ocsimu 120-160 mm).

Mpu NpUMEHeHUN LeneBaHHbIX NONMITUMNEHOBLIX TPYG UX KOHCTPYKLIMIO U CNocob LeneBaHus criedyeT NpMHUMaTh B
COOTBETCTBUM C paspaboTkamu Tpecta MocBogonpoBos 1 MocBogokaHanHuunpoekta. Crnegyet yunTbiBaTb, YTO Mpu
BbINOSIHEHUM MOHTaxa nepdoprpoBaHHbIX TPy AN pacrpeneneHusi BoAbl OTKIOHEHWS] B PACCTOSHUSIX MeXay OCsMU
TPy6 B ropU3oHTamnbHOMN NNOCKOCTU AOIPKHbI ObiTh He Gonee +10 MM, B BepTUKanbHoi - He Gonee +5 MM.

7.16. Ona pacnpegdeneHvus Bo3gyxa criegyeT MpUMEHsITb MONU3TUMEHOBble TPyObl CO CTEHKOW TOMLLMHOMW,
obecneymBaroLLen X XKEeCTKOCTb U NPSMOMMHERHOCTb. Tpybbl, NocTaBnsemMble B OyxTax, NPUMEHSITb He PEKOMeHAyeTCs.

OTBepcTus unu wenu B Tpybax (cm. n.7.14) HagnexuT pacnonaraTe B LUaxXMaTHOM MOpsiAKe MO ABYM OGpasyoLLym
noga yrrnom 45° k BepTvKanu npy HanpasneHUn UX BHU3.

Lenn HeobxognmMo HapesaTb MeprneHOuKynsapHo ocu Tpybbl. OHWM OOMKHbI UMeTb wupuHy 0,5 MM u gnuHy (no
BHYTPEHHEN NOBEPXHOCTH TPyOHhlI, T.€. B CBeTY) 15-25 MM (B 3aBMCMMOCTM OT AMameTpa TpyObl.).

Kpyrnble oTBEpCTUSA AOMKHBI UMETL AnameTp 3-5 mMm.
B kaxxgom psgy OTBEpCTUS UMK LWenu HagnexuT pacnonaratb Ha pacctosiium 100-180 MM 0HM OT OpyruX.
OTBepCTUA 1 Wenu JOormKHbI BbITb N0 BCen nnowaan unbTpa, BKYast U NMPUCTEHHbIE YYaCTKU.

Ha «kpaeBbix yuyacTkax unbTpa HagnexwT yknagbiBaTe TpyObl AN pacrnpefeneHus Bo3dyxa, a He [Ans
pacnpefeneHus Boael.

7.17. MonuaTtuneHoBble TpyObl AN pacnpedeneHvus Bo3gyxa HeoOXOAMMO YKnaAblBaTb CTPOro ropuM3OHTarbHO
HenocpeaCcTBEHHO Ha AHuWLe Unn Ha noaknagkax sbicotor 10-30 mm.

HormkHo 6biTb obecneyeHo BecbMa HagexHoe kpenneHne Tpyb K AHuwly. Bo3amoxHble cnocolbl kpenneHus Tpyo
nokasaHbl Ha 4epT.22 1 23.

UepT.22. KpenneHue pacnpefenuTenbHeIX TpyO Ans nojayu Bo3ayxa ¢ NOMOLLBI0 KOHAYKTopa

1 - TpyGbl ANs nogayun Bo3ayxa; 2 - pe3vHoBasi Npoknagka; 3 - KoHAyKTop; 4 - TpyObl AN noAayv BoAbl;
5 - kpenneHue KOHAYKTOPa K AHWLLY; 6 - noaknagka



ey

UepT.23. KpenneHue pacnpenenuTenbHeIX Tpy6 Ans nojaqu Bo3ayxa ¢ MOMOLLBO XOMYTOB

1 - gHUWEe; 2 - WBennep, 3aknagbiBaeMblil B AHULLE; 3 - XOMYT; 4 - pe3nHoBas Tpyoka;
5 - Tpyb6a onst nogaym Bo3nyxa; 6 - nogknaaka

PaccTosiHus Mexay KpenrneHnamMmun LOOJDKHbl npenotBpallatb  BO3MOXHOCTb n3rnda pr6 B BepTVIKaHbHOVI n
FOpMSOHTaJ’IbHOVI MIIOCKOCTSIX. ONEMEHTbI KpenneHna pr6 He OOJDKHbI 3aKpblBaTb OTBEPCTUA B HUX.

KoHupb!l Tpy®G [OMmkHblI OblTb 3aBapeHbl 3arnylkamu, yTanimBaembiMW BHYTpb Tpybbl Ha 10-15 mm. Onsa ynopa
3arnyLuek Yepes octaBLumecs cBobogHbIMM TopLbl TPYD cnedyeT nponyckate 2-3 WNUAbKY AUaMeTpoM no 3-5 Mm.

[na koMneHcauun TeNNOBOrO paclUMpeHust TpYD paccTosHMe MeXay MX KOHLaMMU U CTeHKOW urbTpa OOMKHO ObiTh
20-30 mm.

KoHCTpyKumMsi cuctembl goimkHa obecneunBaTe BO3MOXHOCTb MOHTaXa TpyO C BbICOKOW TOYHOCTbIO. OTKNOHEHMS
Bepxa Tpyb OT ropM3oHTanbHOW NOCKOCTH (MPOBEPSIIOTCS MO YPOBHIO BOABI) AOMNyckatoTcs He bonee £3 MM, OTKIIOHEHMS
ocel Tpy6 B nnaHe - He 6onee £10 mm.

7.18. Bo Bpemsi paboyero umkna TpyObl CMCTEMbI NodayM Bo3gyxa AOIPKHbI ObiTb 3anonHeHbl Bogow. [ns
obecneyeHns BblgaBNMUBaHWA BOAbl U3 CUCTEMbI BO BPEMSI MPOMbIBKM KOMMEKTOP BO3OYLUHOW CUCTEMbI [OJDKEH
pacnonaraTbCsl Bbllle pacnpeaenutenbHbix Tpyb. IMeloTcs npyMepbl yCTPOMCTBA OTAENbHBLIX KOMMEKTOPOB AN KaXa0ro
oTaeneHns unbTpa C pacrnofioKeHNEM B HKHEN YacTh (CM. 4epT.21), a Takke Hag CTpyeHanpasBnsowmM BbICTYNOM 1
BHYTpWU €ro.

JomkHa GbiTb obecrniedeHa HagexHasl M MpoYHast CTbikOBKa TPy pacnpefenuTeribHOW CUCTEMbI C KOJNEKTOPOM.
Konnektop pekomMeHOyeTcsi BbIMOMHATL B BuAE CTanbHOW TpyGbl C MPUBapeHHbIMU BOGIM3U HDKHEN obpasyioLuel
oTBoZamu (koneHamu nog yrnom 90°); coeAMHEHVE MONMUITUIEHOBBLIX pacnpefenuTenbHbIX TPYD ¢ koneHamu criefyet
NMpOU3BOAUTbL, HACAXKUBAsS HA HUX Pa30orpeThie KOHLb! TPYO (CcM. YepT.21).

7.19. MarucTpanbHblil BO34yX0BOA [OIDKEH pacronaratbCs Ha OTMETKE, UCKMoYatoLLeil BO3MOXHOCTb MonajaHus B
Hero BoZbl BO BpEMSI OCTAHOBKM BO3A4yX0AyBHOro arperata. C y4eToM JaBreHusl, UMEIOLLIErocs B HUXKHEN YacTu 3arpy3sku
BO BpeMsi MPOMbIBKW, MarucTpanbHbli TpybOnpoBOA HaAnexwuT pacnonarate Ha 3-4 M Bbille 3epkana BoAbl B
hUNbTPOBAbHOM COOPYXEHUW BO BPEMS NMPOMBIBKM.

MaFI/ICTpaJ'Ib OOIMKHa COeOUHATbCA C  KOJJIEKTOPOM BO3,EI,yLIJHOIZ pacnpe,qenMTeanon CUCTeMbl C MNMOMOLUbIO
BEPTUKaANbHOINo CTOdAKa. Bo usbexaHue 06pa3OBaHI/IFl BO34YLWHbIX MELWKOB Ha npucoegnHeHuAx cnegyet nsberatb
ONMUHHbBIX TOPU30OHTallbHbIX YH4aCTKOB. Ha ctosike yCTaHaBIIMBaEeTCA 3anopHaa apMaTtypa.

CTOSIK HaAnexXuT NPUCOEAMHSITb K KOMNMEKTOPY CO CTOPOHbI Topua. C aToi Lenbio Tpyba Konnektopa nponyckaeTcs
Yyepes CTeHKY hurnbTpa 1 3a ero npegernamMu CoeMHSIETCS CO CTOSIKOM, NMOABOASLLMM BO3AYX K (pUNbTPY.

Mpu pas3nuuHoMm AauameTpe TpyG KomrekTopa W CTosika Mepexod C OQHOrO AvMameTpa Ha Apyrov  JOrmKeH
NpousBoAUTLCS 3a Npeaenamu unbTpa.



I'Ip|/| Hannynm OByx oTAeneHnmn cbvmpra C CaMOCTOATElNTIbHbIMU KONMEKTOpaMM, Kak npasuio, crneanyet yctaHaBimBaTb
OOWH CTOAK C 3anopH0171 apmaTypon N CUMMETPUYHbIMU OTBETBIIEHUAMMN ONA NPUCOSONHEHNA K KONJEKTopaMm.

7.20. MpunbnvxeHHbIN pacyeT cUCTeMbl Modadn M pacnpeeneHus Bo3gyxa MOXeT ObiTb NpousBedeH MCXOAd w3
crnegyloWwyx AaHHbIX: CKOPOCTb BbiXOA4a BO3dyxa W3 OTBepCTU Tpyd pacnpegenuTenbHOW cucTeMbl AommkHa ObiTb
paBsHoW 45-50 m/c, Ha Bxofe B TpyObl pacnpegenutenbHomn cuctemsl - 13-17, Ha Bxode B konnekTop - 7-10 m/c, npy aTom
ABe nocrnegHue CKOPOCTW HaxoasTcs B 0OpaTHbIX COOTHOLLEHMSAX (T.e. BOMbLUMM CKOpPOCTAM B Tpybax COOTBETCTBYIOT
MeHbLLME CKOPOCTU B KOSnekTope 1 Haobopor).

CKOpOCTb ABWKEHUSI BO3AyXa B MarMcTparbHbIX TPyGONpoBoAax crneayet npuHuMaTte paBHoi 18-25 m/c.

YKasaHHble pacyeTHble napamMeTpbl CUMCTEM nNodayvYn W pacnpeneneHna Bo3ayxa NPUHATBI Npu aTMOCdZ)epHOM
OaBlieHnn, N03TOMY pacCHeT yKa3aHHbIX CUCTEM crieayeT Npon3BognTb oe3 ydyeTa CxXaTtua Bo3ayxa.

MapameTpbl pacnpenenuTenbHeIX TpY6 1 KonnekTopa MoryT ObiTb MPOBEPEHbI, PYKOBOACTBYSACH ykasaHusiMu n.7.26.
BO30YXOAYBHOE YCTPOUCTBO

7.21. BosgyxogyBHOE YCTPOWCTBO [OOIMKHO OOecnevvMBaTb Kak MYCKOBOW, Tak U MPOMbIBOYHBLIA peXuM paboTbl
CUCTEMBI.

Mpu nyckoBoM pexurme (OT MOMEHTa Mycka BO34yX04yBHOIO YCTPOMCTBA 0 MOMEHTA NpOpbIBa BO3AyXa U3 OTBEPCTUIA
pacnpefenuTernbHON CUCTEMbI) AaBrieHNe B CUCTEME MaKCUMarnbHOE, a pacxof Bo3dyxa MUHUMalbHbIA. JTOT pacxon
CBSI3aH CO CXkaTueM BO3gyxa B CUCTEME ero nofayv v BbiAaBnvBaHUEM BoAbl U3 pacrpefenuTenbHON CUCTEMbI, Mpu
3TOM BO3LyX MOXET HarpeBaTtbcs. Nocrne npopbiBa Bo3dyxa Yepe3 UNbTPYIOLLY0 3arpy3ky AaBMEHWE B CUCTEME €ero
rnofayv nNafjaeT, a pacxo yBenuyvMBaeTcsl U [OMKeH ObITb JOBEAEH 4O PacyeTHOro, ONpeaensiemMoro kak Npov3BefeHme
WHTEHCMBHOCTY NOAAaYM BO3ayxa Ha nnollaib e4UMHOBPEMEHHO NMPOMBLIBAEMbIX COOPYXKEHUIA.

7.22. Kak nyckoBoe, Tak U paboyee faBneHVe BO3ayxa 3aBUCUT OT MHOMMX (DakTOpPOB (B TOM YMCME U OT CTEMeHU
3auneHusi punbTPytoLLEN 3arpy3ku), He NOAAALLMXCA TOUHOMY YYeTy.

YcnoBHo MoryT ObITb NPUHATBLI cneayruwne pacyeTHble napaMeTpbl nogadn Bo3ayxa:

MyCKOBOW PEeXUM - JaBMEHWE B CUCTEME PABHO YABOEHHOW BbiCOTE CTonGa BoAbl B (pUNbTPOBANbHOM COOPYXEHWUU
(cuuTas oT ero AHa), pacxof Bo3gyxa coctaenseT 5-10% pacyeTHOro;

pabounii pexxum (BO BpeMsi MPOMBIBKW) - pacxof BO3[yXa paBeH pacyeTHOMYy, a AaBrieHue - CyMMe MoTepb Haropa B
cucTemMe U BbicoTe cTonGa BoAbl B COOpYXeHuu. MoTepu Hamopa B cucTeMe Mogauyn Bo3gyxa crieflyeT onpefensitb
pacyeToM. OpMEHTUPOBOYHO OHU MOTYT ObITh MPUHSTbLI PaBHEIMU 1 M.

Mpu nogbope BoO3ayxo4yBHOro 060pyAOBaHUS AABMEHME MPU NYCKOBOM M pabovem pexumax crnegyet npuHumaTtb C
3anacom, pasHbiM 0,005 Mla.

7.23. ins BO3MOXHOCTU nogbopa (npu aKcniyaTauum) onTMManbHbIX YCroBuid paboTel BO3AYXOAYBHbIX YCTPOUCTB Ha
HamopHOW nuWHWM HeobGXoaMMO YycTaHaBMUBaTb COPOCHBIM MNaTpyGoOK C  3anopHOM apMaTypoid, Apoccenb  (Mnu
aBTOMAaTUYECKOE YCTPOWCTBO) ANs NMOAAEPXaHWUs ONTUMANbHOTO AABMEHUs] Ha BO34yXOAYBHOM YCTPOMCTBE, 3aMOpHYHO
apmaTypy, a Takxe U3MepUTENb pacxoda Bo3ayxa.

7.24. [omkeH ObITb NpeayCMOTPEH Pe3EPBHbIV BO34YXOAYBHbIV arperar.

7.25. Ha Bo3gyxoQyBHbINM arperaT crieqyeT nofaBaTb YUCTbIA HapyXXHbIA BO3A4yX, Mpollewuin npeasaputeribHoO
MexaHu4eckme punbTpbl.

PACYET PACNPEOENUTENIbHOWU CUCTEMbI AN NnOAAYN BO3OYXAB
OUNBbTPOBAJIbHbBIX COOPYXEHUAX C BOOOBO3AYLUHOU NMPOMbIBKOW

7.26. PacuyeT pacnpegenutenbHelx TpyG M KoOmnrektopa criegyeT MpoM3BOAWTb UCXOAS U3 CyMMapHOMW nnollagu

- - . 2
oTBepcTWin (ans Tpy6) WM CymMMapHOW nrowaaM OTBETBMEeHW (ANs KonnekTopa), T.e. BenuumHbl | , M *



onpegensieMon no oopmynam:
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FEi——npu g >1, (18)
pafs 1

rae o - XapakrtepucTtuka pr60I'IpOBO,D,a, onpepgendaemasa no qepT.24 B 3aBUCMMOCTU OT ,D,OﬂyCTI/IMOVI cTeneHun
HepaBHOMEPHOCTU pacnpeneneHna Bo3dyxa no nnowaan CoopyXeHuda, nMmea B BuAOYy, 4TO obuwas HepaBHOMEPHOCTb

‘III_"'I‘DEIL[ npefcTaBnsieT coboil CyMMy HepaBHOMEPHOCTEN pacripeferneHus B OTBETBREHUSX Ji, UM B Konnektope

Ao > pmem A = A+ A 002,

F - nnouwaas nonepeyHoro ceveHns paccMaTpuBaemMoro Tpy6onpoBoaa (OTBETBIEHUS UMW KOMMEKTOPA);

M- - KOO pUUMEHT pacxofa; AN OTBETBNEHWA OnpedensieTca B 3aBUCUMOCTU OT AMameTpa 3epeH 3arpysku
UNLTPOBANLHOIO COOPYKEHUA MO YepT.25; NPU NPUMEHEHUN TPaBUAHON 3arpys3ku cnegyeT npuHumaTs pasHbiM 0,54;

£ - KOBULIMEHT CONPOTUBEHNS TPYBoNpoBoaa, 3aBUCALLMI OT ero anuHbl § 1 anameTpa o .
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UepT.24. HoMorpamma 3aB1CMOCTM MeX[y HepaBHOMEPHOCTbLIO pacnpeaeneHns Bosayxa £
U xapakTepucTukoii Tpy6onpoBoaa ci
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YepT.25. HomMorpamma 3aBMCUMOCTUN MeXay KOSMMULIMEHTOM gt (MNK KOSPMULIMEHTOM ¥ )

1 KPYMHOCTBIO NECHaHOM 3arpy3ku ot

KoadpuumeHT conpoTmBreHna & crnegyet onpenensts no opmyne

c=00044L
(19)
a BeNUUUHY fip. o - Mo dopmyne
- 1
m‘_[ -
I+ oy
(20)
rae Wogm - obLWwmi KoahMLMEHT CONPOTMBEHUS:
1-¢g
W = . 21
oo Mg 180°) @
sm Y| —
A

Mpumep pacdeTa. PUNLTP UMEET OTAENEHUS ONMHONM 6 M M WKpuHON S5 M. MHTEeHcuBHOCTL nopayn sosgyxa 20
2 o
n/(c:m ™). PacnpepenutenbHas cuctema HaxoguTcs B rpaBunHOM crioe. PaccTosHus mexagy Tpybamum B ocsix - 300 Mm.

Ha ocHoBe npenBapuTenbHOro pacyeTta npuHMMaemMm guameTp OTBETBIEHUN paBHbIM 50 MM, nnowagb ceveHns pr6b|

5-0.3-20 0,03

1000 =003 M3 /c, ckopocTb Ha BxoAde B Tpyby —__— 152

- = =
£;=0,0019 m ™, pacxop Bo3ayxa Ha ofHy Tpyby 0.0019

m/c, 4TO npuemMmnemo.

Mputnmaem Ly, = Hn = 0,01,

MouepT.24 25 cxy = dppn = 0,145 1y =0,54.



Mo cpopmyne (19)

¢, =0.0044—_ =044 <10

E

Torga no cbopmyne (17)

0,14-0,0019
Fod—— T =0000656 m?,
0,54.41- 0,44
03
OTClofa CKOPOCTb UCTEYEHNS BO3AyXa U3 OTBepCTMn byaeT ———— =457 M/c, YTO COOTBETCTBYET TpeboBaHMAM.
0,000656

MpuHumMaem 52 oTBepcTUs AnameTpom 4 MM C warom 96 mm.
Mo npenBapuTenbLHOMY pacdeTy 3agjaemcs gunameTpom korrnektopa 300 mm, nrnowaap ceveHus Tpybel - 0,0707 m 2,

0-5.6

fi
pacxop Bo3dyxa B Hayare Konnektopa =04 M3 /c, CKOpOCTb ABWKEHUSI BO3AyXa =253 m/c.
7

1

Mo cpopmyne (19)

g = U,ﬂ[ﬁliléli =[085,

El

Mo chopmyne (21)

1-0.44

= +0.44 =249 34
Y XY
s | ——180
314
Mo dopmyne (20) onpegenvm
= 1 =
Fra = a5 500034

U3 popmynbl (18) Haxogum

F =ﬁm£fn'\|ll_g-m.

FOIT
i

KO

Yucno oteetBrieHuin - 201 2 Fy = 20-0,0013 =10,035 Mz, Torga

_ 41— 0088 0,170,038

= 0,044 w2,
0.14

From

OToW NroLaam cCooTBETCTBYET AnameTp TpyObl, paBHbin 0,238 m.

Takum obpa3om, B COOTBETCTBMM C YTOYHEHHbIM pacyeTOM B KayecTBe KOnnekropa MoryT ObiTb MPUHSATHI TPyObl
avnameTpom 250 mm. CkopocTb ABWXKEHMSI BO3gyxa B Havarne komnnektopa - 12,2 m/c, YTO HEeCKOMbKO NpeBbilaeT
XenaTtenbHyl BennYmnHy, HoO MOXeT ObITe JOMNYLLEHO.



8. APEHAXXU CKOPbIX ®UJIbTPOB U3 MOPUCTOIO NOJIMMEPBETOHA

HA3HAYEHUE U OBJIACTb NPUMEHEHUA

8.1. [ipeHaxHble CUCTEMbI U3 NMOPUCTOrO NonuMepGeToHa cryxaT Ana cbopa UbTPOBaHHOW BOAb! 1 PaBHOMEPHOIO
pacnpefeneHus NpoMbIBHOW Bofbl Mo nnowaan dunbtpa. MopucTblii NONUMMEPGETOH BLIMOMHSAOT M3 3anofHUTens
(LeBHsA MM rpaBwvst), CKPEMMEHHOTO 3MOKCUAHBIM CBSA3YHOLLVM.

8.2. D,FJEHa)KVI 13 NnopucToro nonmmep6eTOHa npegHas3Ha4eHbl Ona UCnosib3o0BaHUA B cbmanpax npun ocBeTneHnn mn
obecLBeYMBaHUM BOAbl B CUCTEMAX XO3SIMCTBEHHO-NNTLEBOIO BOAOCHADXEHMS.

MpumeyaHune. T[lopuctble MNONMMEPOETOHHbIE APEHaXU MOryT OblTb NPUMEHEeHbl B UIbTPax TEXHUYECKOro
BoAocHabxeHus1, a Takke npu obpaboTke noa3emHbIxX Bod. B cnyvasix, korga TpeboBaHUsA K Ka4ecTBY OYWLLEHHOW BOAbI
no MYyTHOCTW, COLEPXKAHMIO >Xene3a W JApyrum nokasatensm Hwke TpeboaHun [OCT 2874-82, Heobxoammo
Npoun3BOANTL OMbITHYIO MPOBEPKY MCMONb30BaHNsA NonMMepbeToHa B Takmnx yCroBUsIX.

8.3. MonumepGeToHHblEe [peHaxu MOryT ObiTb WCMOMb30BaHbl Kak MpPU CTPOUTENLCTBE HOBbIX, TaK WM Mpu
PEKOHCTPYKLMM AeiCTBYOLWMX (UNBTPOB.

8.4. MonumepGeToHHbIE APEHaXM MOTYT MPUMEHSITLCS MPU BOASIHOW U BOZOBO3AYLLUHOMN NPOMbIBKaX.

8.5. MMonMmepbeToHHbIE ApeHaXu WMelT criegylolye npeuMyllectsa nepes Havbornee pacnpocTpaHeHHbIMU
TpyG4aTbiMi OpeHaxaMu ¢ NOAAEPXKMBAOLLMMK CMOSIMU TPaBUsi: O0TNagaeT HeoGXOAMMOCTb MPUMEHEHUSI TPaBUIAHBIX
CrNOEB; YMEHbLUAETCA TPYAOEMKOCTb CTPOUTENbHO-MOHTaXHbIX PaboT; COKpallaeTcsl MeTannoemMKoCTb; MOBbILLAETCS
HaZleXXHOCTb paboTbl (OUNbTPOB; 3arpyska PUMbTPOB MOXET ObITb MOMHOCTLI0 MEXaHWU3MPOBaHa.

KOHCTPYKLWU U PACYET OPEHAXEN

8.6. PekomeHayeTcs NpUMEHATb criedylolime Tunbl APeHaXHbIX CUCTEM: M3 COOPHbIX MONMUMEPOETOHHbIX MAWT, U3
Kene3obeTOHHbIX AblpYaTbiX MIWUT, OTBEPCTUSI KOTOPbIX 3aMOfHEHbI MOPUCTLIM NONUMEPBETOHOM®, U U3 MOHOMUTHOIO
nonumepbeToHa.

* Cne,u,yeT NPUMEHATDL B 3KCNEepUMeHTallbHOM NopAnKe.

8.7. peHax u3 nonnMMepGETOHHBIX NUT (YePT.26) COCTOMT U3 OMOPHLIX CTEHOK, CMOHTUPOBAHHLIX NEPNEHAUKYNSIPHO
cOGopHOMY kaHany unbTpa, Ha KOTOpble YNOXeHbl MonMMepOeToHHble NNuThbl. PUnbTpylollas 3arpyska HaxoauTcs
HenocpeaCcTBEHHO Ha nnuTax. Ha Bxogax B ApeHakHble kaHarnbl yCTaHOBMEHbl NaTpybku GOMbLUOro CONMpOTMBIIEHUS C
Avacparmamm U oTpaxaTtenamu. Ons noBbilleHUs HaJeXHOCTU CTbIKOBbIX COEAVHEHMWIA TOpLbl NUT BbINOMHEHbI CO
ckocamy B BepxHel Yactu nog yrnom 45-60°; TpeyrorfbHble Nasbl Mexay NnuMTaMu 3anonHSTCs NonmMmep6eToHHON
CMEChI0 TOrO e COCTaBa, YTo ¥ NONMMepPOETOHHbIE NNUThI (Y4epT.26, y3en A).
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YUepT.26. [peHax 13 nonumepbeToHHbIX NAnT

1 - onopHble CTeHKK; 2 - COOPHBbIN KaHar; 3 - nonuMepbeToHHble NNNTLI; 4 - hunbTpytowas 3arpyska; 5 - naTpyoku;
6 - oTpaxaTenw; 7 - cTblkv NmT (a - 20-30 Mm)

8.8. [lpeHax C ene3oGeTOHHbIMU AblpYaTbiMU NNMTaMKU (4epT.27) COCTOUT M3 onop (FOpU3OHTarbHbIX Garok umnm
BEpTUKanbHbIX CTOMOMKOB), AblpYaThIX NIUT, NOBEPX KOTOPbIX 3acbiNaHa unbTpytollas 3arpyska. B cteHke cGopHoro
KaHana ycTaHoBIeHb! NaTpy6ku ¢ oTpaxaTensmu.



YUepT.27. [peHax 13 ablpyaTbiX NAUT C NOPUCTBIM NONMMEPOETOHOM

1 - onopHble CTeHkK; 2 - AblpyaTble NuTbl; 3 - duUnbTPyloLWas 3arpyska; 4 - COopHbIV kaHan;
5 - natpybku; 6 - oTpaxaTenu

[OpeHaxHas xene306eToHHast nnuTa (YepT.28) MMeeT 0TBEPCTUS, 3aroNHEHHbIE NMOPUCTLIM NonuMepbeToHoM. CBepxy
OHa MOKpbITA CroeM MopucToro nonuMepbeToHa. MnuTel MOHTUMpYlOTcA Ha onopax. OTBepcTVMsi B NnuTax Ans
npenoTBpalleHusi OTpbiBa MonuMepGeToHa OT Xene3obeToHa criefyeT BbIMOMHSATH CyXaloLMmucs KBepxy. BokoBble
TOPLb! NAUT JOMMKHbI GbiTh CKOLLEHBI AMNS YNPOLLEHUS 3a4erKu CTHIKOB MOCHE MOHTaXa MinT.
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YepT.28. [ipeHaxHasa nnuta

1 - Xene3o6eToHHas NnuTa; 2 - OTBEPCTHMS, 3anofTHEHHbIE NonMmepbeToHoM;
3 - cnout nonumepbeToHa; 4 - onopa NAnTbI

8.9. [ipeHax M3 MOHONWUTHOro NonuMepbeToHa (4epT.29) NpefAcTaBnsieT coGoi CNIOLWHY0 NONMUMEPGETOHHYIO MINTY,
U3rOTOBMSIEMYIO HEMOCPEACTBEHHO B (hunbTpe. [peHaxk COCTOMT U3 CrieyloLLMX OCHOBHbIX YacTel: OMopHO CUCTEMBI,
BKMIOYalOLLEN BepTUKamnbHblE CTEHKU U YIOXEHHbIE HA HUX FOPU3OHTAmNbHO KEerne30GETOHHbIE KOMOCHUKW; MOPUCTOrO
crnosi U3 nonvmepGeToHa; AeTarneii KpenneHus,, BKMIoYaLWMX aHKEPHY0 apMaTypy U yaAepXX/BaroLLMe NNacTUHBL.
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YUepT.29. [IpeHax U3 MOHOMMTHOro nonumepbeToHa

1 - onopHble CTeHkK; 2 - nonumepbeToHHas NnnTa; 3 - )Kene3obeTOHHbIE KONOCHUKY;
4 - aHkepHas apmaTypa; 5 - cTanbHble yaepXKunBaloLwme NnacTuHbl; 6 - ApeHaXHbIN KaHarm;
7 - naTpy6ku; 8 - cOopHbIN KaHan; a - 3-6 Mm

8.10. Mpy BOOOBO3AYLIHOW MPOMbIBKE Ha OHe (unbTpa KpensaT Ablpuatble Bo3dyXopacnpegenurenbHole Tpyobl.
O6wuit TpyGonpoBoa nofayn Bo3dyxa crieqyeT pacrornaraTth Bbille Bo3ayxopacnpeaenuTerbHbiX Tpyo.

8.11. I'Ip|/| NCNOoNb30BaHNN ApeHaXa M3 OoTAESIbHbIX MIUT, pa3Mepbl KOTOPbIX B NiiaHe NPUHUMaKT KOHCTPYKTUBHO,
ncxoaa ms ycroema pasmMelleHmnsa B s4enke d)VIJ'IpraZ

ANs NonMMepOeToHHbIX MANUT - pekoMeHayemas LWupuHa (nepneHamkynspHo onopam) 250-350 mm, anuHa 500-600
MM;

ANsa gplpyaThiX NAWT - WpuHa 1 gnvHa pasHbl 400-900 mm. Mpu 3TOM WiMpuHa NANUT gormkHa bbiTe Ha 5-10 MM MeHee
paccTosiHWUSA Mexay OCsiMU OMop.

TonwmHa nonuMep6eToHHON MNNUTbLI AOIMKHA OblTb He MeHee 40 mm. [MnuTy cnegyeT nNpoBepsTb pacyeToM Ha
NpPOYHOCTb (CM. N.8.17). TonwwmHy cnos nonumepbeToHa Haj NNNTOW HagNeXuT npuHuMaTb 15-25 mm.

LLar oTBepcTuii B AblpyaTbiX NAMTax AoKeH ObiTb He 6onee 150 MM, AnameTpbl OTBEPCTU - He MeHee 25 mMMm. pu
3TOM pasHULy B AMameTpax OTBEPCTUS B BEPXHEM W HWXKHEM CeYeHUAX NnuTbl cneayeT npuHMMaTb He MeHee 2-3 MM.
Pa3mepbl 0TBEPCTUIN YTOYHAIOTCA rMapaBnnyeckmm pacyetom (cm. nn.8.16 n 8.41).

8.12. Tpun ncnonb3oBaHUM ApeHaxa 13 MOHOMMTHOIO NonMMepGeToHa BbICOTa OMOPHbLIX CTEHOK AOSKHA COCTaBMsATb
250-300 mm, TonwmHa - 80-120 mm, war (B ocsax) - 600 mm, AnvHa natpybkos - 70-150 mm, AnvHa BbiCTynaloLwen B



ApeHaxHbI kaHan YacTu naTpyokos - 4o 300 MM, TonwmHa crnost nonumepbetoHa - 40-50 mm.

[nvHa KONOCHNKOB J0IMKHA ObITb KpaTHOW PacCTOSHMIO MEXAY OCSIMU OMOPHbIX CTEHOK, BbicoTa - 70-80 MM, umpuHa -
70-120 MMm; apmaTypa KOMOCHMKOB - ABOWHAs, AMamMeTpoM 4-6 MM 1 MOLLHOCTbIO He MeHee 0,5%.

LLinpnHa 3a30poB Mexay KONOCHUKamu - 3-6 MM.

LWar aHkepHow apmatypbl - 250-300 MM, gnameTp ee - 6-8 MM. [nuHa cTanbHbIX yAepXuBaloWmMX MAacTuH -
COOTBETCTBEHHO LUary aHkepHon apMaTypbl; WnpuHa nnactuH - 70-100 MM, nx TonwmHa - 4-6 Mm.

TonwuHa ocHoBaHusa fApeHaxa - 50 MM, apmaTtypa OCHOBaHWs [peHaka [OShKHa BbINOMHATLCA B BUOE CETKU
pazmepomM 200x200 MM 13 NPYTKOB ANAMETPOM 6-8 MM.

Mpy NpUMEHEHWN MOHOMUTHOIO ApeHaxa HeobXOAMMO MPOM3BOAUTL pPacyeT OMOPHbLIX KOMOCHMKOB Ha W3rvb Mo
obLenprHATON METOAMKe pacyeTa xene3obeToHHbIX 6anok, aHKkepHOW apMaTypbl - Ha pacTshKeHUe Mo MakCUManbHOM
Harpyske CHu3y npu npombieke (cM. n.8.17).

8.13. PaccTrosiHue oT gHa punbTpa A0 HU3a MWUT NPUHUMAKOT KOHCTPYKTUBHO, UCXOAS U3 pasMeLLeHnsl NaTpyGkoB B
cTeHke c6opHOro kaHana. Mpu 3ToM ckopocTU, M/C, MpY NPOMBIBKE B Ha4are noAoHa JoMmkHbI GbiTe He Gonee:

0,4- npy NpUMEHEHUU MONMMEPGETOHHBIX MNIUT;

0,5 - " " AblpyaTbiX

8.14. Yucno n guameTp NaTpyoKoB B CTEHKaX COOPHOro kaHana HasHa4yaloT KOHCTPYKTUBHO. Mpu 3TOM OOMKHbI GbiTb
BblepXKaHbl crieaylolime auanasoHbl CKOpOCTel BoAbl MpY NPOMbIBKE: B Hayane cGopHoro kaHana - *x go 1,2 m/c, B

natpybkax - ¥ =1,8-2,0 m/c.

8.15. PaBHomMepHOe pacnpegeneHve NpoMbiBHOW Bogdbl Mo nnowaaun (90-95%) obecneunBaercs B unbTpax C
nonumepbeToHHbIMM NAMTaMn MOTePsIMU Hamopa B naTpybkax ﬂgn, KOTOpble OOMKHblI OblTb He MeHee 2-3 M, C

OblpyaTbiMKY NNUTaMU - NOTEPAMU Hanopa B NinTax }Em, M, BblMUCIIAEMbIMU MO qaopmyne

y y

b =18,328 - I
2g T Z2g

(22)

roe « - KoappuLmeHT conpoTmBneHns naTpybka (B BapuaHTe ApeHaxa ¢ AblpyatbiMu nantamu  =1,5-2,0);

£ - yCKOpeHune cBobOaHOro nageHus, M/c 2

Mpu aTOM NOTepK Hamnopa B AblpYaThiX NNMTax AOMKHbI COCTaBNATL He MeHee 40-50% noTepb Hanopa B NOMHOCTbIO
PaCLUMPEHHO 3arpyske fi, M, KOTOpbIE OMPeAEnsioT no (opmyre

fiy = (g ~ D~ )y,

(23)

rae g1, - OTHOCUTENbHasA NIIOTHOCTb YacTuL (bI/IJ'IpryPOLLl,eVI 3arpys3ku;
F¥2 - NOPUCTOCTL 3arpysKku;

HD - BbICOTa CIo4A 3arpy3ku, M.

8.16. B BbIXOOHOM ceyeHun NaTpyGKoB B KOHCTPYKLUM C MONMUMEPGETOHHLIMM MAUTaMK yCTaHaBNMBAOT Auadparmb,
AMameTp OTBEPCTUN KOTOPbIX 1:2!’ﬂ , CM, pacc4uTbIBalOT No hopmyne
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roe Wnp - pacyeTHas MHTEHCUBHOCTb NPOMbIBKM hUnbTpa, CM/C;
{. Ly - War ApeHaxHbIX kKaHamoB B OCSX M UX ANNHE, CM;

K- - koadbchnumeHT pacxoga naTpybka ¢ guadparmoi;

fzn - noTpebHas noTepsi Hanopa B NaTpybke, cMm.

[inameTp OTBEPCTUM AbpYaThIX NANT i |, CM, OnpeAensioT no (opmyre

2-5 E
dg = 1132, [, [M+ , (25)
I

roe £, - war oTBEpCTUil B OCSIX, CM;

5-4.

. 2
I - KO3(*)¢)VILI,VI€HT B BblLLI€yKa3aHHOM 3aBUCMMOCTU, C -CM

M | - TOMLUMHA ene306eTOHHO NAnTbI, CM;

2 2
¥ - KWHemMaTuyeckasl BA3KOCTb BOoAbl, CM ~ /C (MOXHO npuHumate # =0,01 cm ~/c);

#im - noTpeGHasi noTeps Hanopa B nnuTe (cm. n.8.15);

3 - NOKazaTtesb CTeneHn 3aBUCMMOCTU NOTEPbL Harnopa B nonmmep6eTOHe OT CKOPOCTU ABMXXEHNA BOAObI.

MokasaTenb cTeneHn & UM KoaUUMEHT Jk onpeaensioT NyTeM [MApaBIMYEcKMX MCMbITaHWi  o6pasLoB
nonumep6etoHa. Mpu OTCYTCTBUWM AaHHLIX UCMLITAHUIA MOXHO NpuHMMaTh & =1,67, a koadpduumeHT & sagaetcs B
3@BMCUMOCTY OT 3KBMBAINEHTHOTO AaMeTpa 3epeH nonumepbetoHa o 5 :

g mm 4 5 6 7

50

2 233 0,68 0,59 0,50 0,40
k.c“cm

8.17. MnuTbl 1 onopbl ApeHaXxa NPOBEPSIIOT Ha MPOYHOCTb ABYMS PACHETHLIMU Harpy3skamu:
1) paBHOMEPHO pacrpeeneHHoln cBepxy, o6pasytoLLeicsl OT Beca MOKPOU 3arpy3ku (ouribTp BOAOW He 3aMonHeH);

2) paBHOMEPHO pacnpefeneHHon CHM3y, 06pa3ytoLLencsl BO BPEMS MPOMbIBKM.

Harpyska ceepxy ., MMa, onpegenserca no gopmyne

G = 0,010, (1 - ) + ] (26)



Harpy3aka cH13y onpenensieTcs nepenagom AaBrneHuit 4o 1 Nocrne ApeHaxHbIX NUT Npu npoMbiBke. PacyeTt Hecyluei
CMOCOBHOCTU KeNe3oGeTOHHbIX MAUT U OMOP MNPOM3BOAUTCA MO [AEWCTBYIOLLMM CTPOWUTENbHBIM HOpMaMm U MpaBuriam.
Hecylas cnocoGHOCTb NONMMepBETOHHbIX NMAUT OT Harpy3Kky CBepXy NpoBepsieTcsi o hopMyre

2
0.075| = _Hm’jb KHEEKB &, 27)
2

¥
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roe RP-H - HOpMaTuBHaA NPO4YHOCTb nonmmep6eTOHa Ha pacTtaXeHune npu n3rnbe, onpenendemMas no pesynbtatam
MCMbITaHWI NANUT UK NO nacnopTHbIM AaHHbIM, MMMa;

E:' - LUWAPWHA ONOPHbIX CTEHOK, CM;

A5 - TonwmHa nonMMepGeTOHHOMN NANTLI, CM;

Kn - KO3 PULINEHT Neperpyskm (Kn =1,1);

Kﬁ - k0adbpuumeHT BezonacHocTu (Kﬁ =1,4);

KB - KO3(PULIMEHT BO3MOXHOIO CHWDKEHWUSI MPOYHOCTM NonmmepbeToHa BO BpeMeHN (KB =1,5-2,0);
KY - KOOHULIMEHT YCrOBUIA paboTbl (Ky =0,8).

8.18. OTpaxatenu (Kpyrrble Unu npsiMoyronbHbIe) JOMKHbI UMETb pasMep, NPYMEPHO paBHbIA AuameTpy naTpyoka.
OTpaxaTenu ycTaHaBMNMBaloOT Ha PaccTosiHUM 1-2 AMameTpoB naTpybka OT ero BbIXOLHOMO CEYEHUS.

8.19. lNpu BOOOBO3AYLIHON NPOMbIBKE (UNBLTPOB B HWDKHEW 4YacTuM Bo3gyxopacnpegenutenbHblX Tpyb cnegyeT
pacnonaraTb OTBepcTMs AuameTpom 3-5 MM, pasmelleHHble B ABa psida B LUaxMaTHOM nopsigke nog yrnom 45° k
BepTMKanu. PaccToaHusa mexay oTBepCTUSMU NpuHMmatoTes pasHbiMK 100-200 mm.

CkopocTb BbiXxoAa Bo3ayxa U3 0TBepCTUI NpuHumaeTcs pasHon 40-50 m/c. [InameTpbl Bo3gyxopacrnpeaenurenbHbIX 1
noasogsawmx Tpyb onpegensitotcs B cootBeTcTBUM co CHUMM 2.04.02-84. Hanop Ha Bbixoge BO3dyxa M3 OTBEpCTUM }20 ,
M, paccunTbIiBaeTcs no popmyne

Ao =Hy +dhy +h, (28)
roe HB - BbICOTa CJ104 BOAbl HA4 OTBEPCTUAMU NPpU NPOMbIBKE, M;

.’Eﬂm - NOTepU Hanopa B NnnTax Npu NpomMbIiBKe BOJOM C pacquHon MHTEHCUBHOCTbLIO, M;

h

- - NoTepsa Hanopa B 3arpyske, M, onpeaensemas no gopmyne (23).

8.20. CbopHbIN kaHan unbTpa AosmkeH ObiTb CHabXeH CTosikaMu Ans BbiMycka BO34yxa.
8.21. OnopoxHeHue cunbTpa crnegyeT npegycmatpuBaTb 4epe3 COOpPHbIV kaHan U ClyckHylo Tpyby AvameTrpom
100-200 mm.

M3roToBJIEHUE NMOJIMMEPBETOHHOIO APEHAXA

8.22. D,peHa)KHble nnnTbl cneanyet wu3rotaesimMBaTtb Ha 3aBojde Kene3obeTOHHbIX Uu3genuii Ha cneuunansHO
OGOpy,D,OBaHHOM y4vyacTke, a npun HebonbLwom 0bbeme npon3BoACTBa - HA MeCTe CTPOUTENbCTBA.

8.23. MMopucTtbli NonuMepbeToH nomny4YatoT MyTEM CMeLleHWs 3anonHuTens (rpaBus unu WwebHA) u 3MOoKCUAHOW



OWaHOBOW CMOJbI C oTBepauTenem.

B kadecTBe 3anonHUTENsi NPUMEHSIOT rpaHUTHBIN WebeHb unu rpasun no NOCT 8267-82, TOCT 8268-82 n FOCT
10260-82; kpynHocTb 3anonHuTensa npuHumatoT oT 3 Ao 10 MM npu 3KkBMBaneHTHOM auameTpe oT 4 o 7 mm. [pu aTom
macca 3epeH MeHee 3 MM ¥ cBbie 10 MM He JormkHa npeBbiwaTb 5%, cogepxaHue 3epeH crnabbix Nopog AOMMKHO ObiTb
He 6onee 10%, nnacTuHyaTon n yrnosaTon opMm - 15%, NbINEBUAHBIX, MMUHUCTBIX U UAKCTLIX YacTul - 1-2%.

Mepen W3roTOBMEHMEM MONMMepPOETOHa 3anonHUTENb OOMKeH OblTb OTMbIT OT 3arpsi3BHEHUA U BbICYLLEH.
TemnepaTypa 3arnornHuUTensl Npu U3roToBMEHUM AOMKHa ObiTe He Hke 18 °C, pekoMeHayeMblid Auana3oH TemnepaTtyp -
30-50 °C.

8.24. B kayecTBe cBfA3yloLero criegyeT NpUMeHaTb anokcugHyto cmony 30-20 wim 30-16 no FOCT 10587-84 c
oTBepauTeneM nonuatuneHnonnammHoMm no TY 6-02-594-80. OTHoLWeHMe MO Macce MEeXAy CMOMOoW U oTBepauTenem
OOMKHO ObiTb 1:10, OTHOLLEHNE MacChl 3aMOfIHUTENS U CBA3YKOLEro AOMKHO ObiTb 15:1 - 20:1. YTOYHEHHbIV pacxop,
CBA3YIOLLEro onpefensieTcs onbiTHbIMM 3amecamu. [MorpelHoCcTe 403MPOBaHMS KOMMOHEHTOB JOSKHa ObiTb He Gonee
3%.

8.25. lNMonmmepbeToHHYIO CMeCb MPUroTaBnNMBalOT B Mellanke 0 OO4HOPOAHOWM KoHcucTeHuuu. [MMpu HebornbLiom
obbeme paboT gonyckaeTcs pyyHoe nepemelunBaHue.

8.26. ina M3roTOBMEHWUsI MONMUMEPOETOHHLIX MAUT MPUMEHSIIOT MeTannmyeckue pasbeMHble (hopMbl (Ha OOHY MM
HecKonbko NnuT), obecneynBatollme 3alaHHble pasMepbl MIUMT CO ckocamu B Topuax nog yrrom 45-60° (cMm. 4epT.26,
y3en A). YnnoTHeHWe nonvmepGeToHa NPoM3BOASAT Ha BUGpoNnoLaakax Nnpy cTaHaapTHOW YacToTe U aMnnuTyae Unm c
MOMOLLbIO MOBEPXHOCTHLIX BUGpaTopoB. Mpu HeGornbLwoM o6beMe paGoT JonyckaeTcsl TpamGoBaHWe nonumepGeToHa
BPYUYHYIO.

8.27. XKene3obeToHHbIe OblpyaTtblie NNNTbl N3rOTOBMAKT Ha 3aBoAe, Ha cneunarnbHO O60pyﬂOBaHHOM y4acTKe, a npu
HebonbLwoMm o6beme - Ha MecTe MOHTaxa.

8.28. BokoBble rpaHu xxene3obeToHHbIX NAUT criegyeT AenaTb HaKNOHHbIMW, Ppa3mepbl MANT NOBEPXY AOMMKHbI ObITb Ha
10-15 MM MeHee pa3MepoB NOHU3Y.

8.29. CoctaB GeToHa U TEXHOMNOIMS U3TOTOBIIEHUS! AblpYaTbIX Xene3o6eTOHHbIX MWT AOMkKHbI oGecrneymBaTtbh €ro
MPOEKTHYIO HECYLLYYIO CMOCOGHOCTHL (B TOM YKCIIE U TPELUMHOCTOMKOCTb).

8.30. Paamepbl NnnT JOMmMKHbLI COOTBETCTBOBATb MPOEKTHBLIM, AOMNYCTUMblE OTKIIOHEHWS: NO AMUHE U LWMPUHE 5 MM, no
Onametpam oTBepcTMi +1-2 MM. He pgonyckaloTcss pakoBuHbl guameTpoMm cebie 20 MM, rnybuHon Gonee 15 mwm,
MeCTHble HannbiBbl BbicoTon 6Gonee 10-15 mm. Ha noBepxHocTu nonumep6GeToHa He AOMKHO ObiTb CKOMIEHWUNA
CBA3YyIOLLEero AgnameTpom cabiwe 10 mm.

8.31. Mpu ycTporcTBE MOHOMUTHOW KOHCTPYKLMM ApeHaxka NPUroTOBIIEHHYH0 NONMMEpPOETOHHY CMECh YKMaabiBarT
HenocpefCTBEHHO B (PUMbTP Ha OMOPHblE XEene306eTOHHbIE KONOCHUKM, Urpatolye ponb onanyGku, paspaBHUBAOT U
ynnoTHsoT. [py M3roTOBMEHUM MOHOMUTHOMO ApEeHaXka YMNMOTHEHWE MPOU3BOAST C MOMOLLbI MOBEPXHOCTHOMO

2 -
BMGpaTopa unu Bpy4Hylo TpamBoBKamu nroLaabio okono 1 am =, maccoii 2-2,5 kr.

8.32. CymmapHaﬂ NPOAOITKUTENbHOCTb BCEX onepau,mﬁ - OT Ha4Yana nepemMmelumBaHUA CMOJbl C OoTBepauTenemMm Ao
OKOHYaHUA YyNNOTHEHUA nonmmep6eTOHa - He OOJ1KHa npeBbillaTb 20-30 MuH.

MOHTAX APEHAXA

8.33. lNepen MOHTaXOM ApeHaXHbIX MINT NPOBEPSAIOT repMETUYHOCTL PUNLTPA.

8.34. Onopbl ApeHaxHbIX NAWT crieayeT BbINOMHATE U3 MOHOMWUTHOTO unu cBopHoro xenezobeToHa. Mo nepumeTtpy
SYelikM urbTpa yCTpauBaloT OMOPHYI0 CTEHKY TOMLMHOW He MeHee 50 MM. BepxHue rpaHu omnopHbIX CTEHOK JOIDKHBbI
ObITb B OAHOW rOPU3OHTAMNBHOM NIOCKOCTH, AONYCTUMbIE OTKIOHEHUS 20 MM.

I'Iepe,u, yCTaHOBKOVI OMNOPHbIX CTEHOK Heobxoanmo NPUHATb Mepbl No obecneyeHnto CUEnneHns nx ¢ QHoOM cbvmpra
Ona npenorTepalleHna oTpbiBa Npy NPOMbIBKE (aHKepOBKa [AHa, NpOoMbIBKa, NpofinBKka UEMEHTHbIM MOJ'IOKOM).

8.35. MoHTax I'IOJ'IVIMep66TOHHbIX nnnMT Ha onopax OCyLWeCTBNAKT No Clok UEeMEeHTHOro pacrtBopa, a B Clyyae
NOBbILLEHHON arpecCnMBHOCTU K 6eTOHy - C MNOMOLLbIO ANOKCUAHON MaCTUKN.



MoHTax OblpYaTbIX Kene3obeTOHHbIX NnnUT npon3BOOAT NO CIiIoK LUEMEeHTHOro pacrteopa (Ha 3MNOKCUOHON MaCTVIKe) C
NOMOLLbHO aHKEPOB.

8.36. CnegyeT NpUMeHsiTb LleMeHTHbI pacTBop cocTasa 1:3 Ha uemeHTe mMapku He Huxe 400. SnokcmaHas macTvka
NpUMeHsieTCs crnegyloLlero coctasa (Mo mMac.u.):

anokcuaHasi cmona 31-20 (30-16) - 10;
oTBEpPAUTENDb - MONUITUNEHNONNaMUH - 1;
KBapLeBbI Necok (kpynHocTtbto 0,25-0,5 Mm) unu uemeHT - 20-30.

8.37. CTbIK/ NNUT 3aMOHONMYMBAIOT CBEXEeNnpuroToBy1i€HHbIM I'IOJ'II/IMep6eTOHOM TOro >Xe COoCTaBa, YTO U B APEHaKHbIX
nnuTax. YnnoTHeHue I'IOJ'IVIMep66TOHa B CTblKaX Npon3BOAAT NOBEPXHOCTHbLIM BVI6paTOpOM nnn BPpy4Hyo TpaM6OBKaMVI.

8.38. OI'IOprIe ene3obeTOHHbIE KONTOCHMKN B cny4yae MOHOJIMTHOro ApeHaXa yKnaablBakT C 3a3opamMu 3-6 MM Ha
BepTUKalibHble CTEHKM NO LUeMEeHTHOMY pacTBOpPY COCTaBa 1:3. 3330pb| Mexay KOJIOCHMKaMKM Ha ONOPHbIX CTEeHKaX
3aaenbiBaknT LEMEHTHbIM paCTBOPOM TOro >Xe COoCTaBa.

YaoepxuBatoLye cTanbHble NrnacTuHbI NPUBapUBaloT K aHKepaM Ha BbicoTe 50 MM OT Bepxa KOJIOCHWKOB [0 YKMafKu
nonumepbeToHa.

8.39. lNo nepumeTpy Auenkn dunbTpa nocne yknagku Nt genarT OTKOC U3 LeMEHTHOro pacTtBopa LUMPUHON NOHN3Y
40-60 mm nopg, yrnom 45-60°.

8.40. TBepaeHve nonumepbeToHa B CTbIKax AOIMKHO NPOUCXOAWTb Npu Temnepatype He Hwke 18 °C B TedeHne 6-7
CyT.

MpuMepbl TMapaBNMYecKoro pacyeTa ApeHaxa

8.41. Ckopbii hunbTp pa3mepamu B nnaHe 6,0x4,8 m 3arpyxeH cpegHe3epHUCTbIM KBapLeBbiM neckom (0,7-1,6 mm)

o 2 .
BblcoTOM cnost 1,2 M. PacyeTHast MHTEHCMBHOCTb NpombiBkv - 15 n/(c:m ™). COOpHLIA KaHan BbIMOMHEH B BuAe TPyObl
anameTtpom 0,8 M. MonuMepGeTOH M3roTOBMASETCA M3 FPaHUTHOMO LWebHsi KpynHocTblo 3-10 MM C 3KBMBANEHTHbIM
anametpom 5 Mm.

TpebyeTca Npou3BecTU pacuyeT ApeHaxa [AOns [OBYX BapuaHTOB €ro KOHCTPYKUUM - C MONUMEPGETOHHLIMU U
AblpyaTbiMy MNMTaMMU.

Mpumep 1. NonnmepOETOHHbBIE NMAUTLI.

PacueTHbIn pacxon BoAbl NpU NPOMbIBKE
an =15 6-48=432 n/c
CKOpPOCTb B Ha4arne cGOpHOro kaHana npy NpoMbIBKe

0,432
yp=——"" =026 w

0,785x0 82

MpuvHUMaem wwar onopHbIX cTeHok B ocsx 0,33 m, Torga uncno natpybkoB Ha Bxodax B kaHanbl 6ygeT pasHO 18.
Pacxon Boabl Yepe3 kaxabli natpybok paseH 432/18=24,0 n/c, ckopocTe BoAbl B maTtpybke npu gnametpe 125 mm
cocTaBuT

g = — 196 we

0,785 0,1252

BbicoTy kaHana npuHumaem pasHon 0,35 M, TomLWMHY onopHbIx cTeHok - 0,1 M. CeyeHve kaHana (B cBeTy) Toraa
coctasnsieT 0,35x0,23 m, a ckopocTb BOAbI B Havarne kaHana -



0,024

=———— =10,258 ml.
0,35% 0,23

g

3HayeHnsa paccUnTaHHbIX CKOPOCTEN COOTBETCTBYIOT TpeboBaHnam nn.8.13 n 8.14.

MoTepto Hamopa B naTpybke ﬁgn npuHMMaem pasHon 2,5 M (cm. n.8.15), Torga AnameTtp oTBepcTua avadparMbl Ha
BbIxoAe u3 natpybka no gopmyne (24) coctaBut

4 =114 1533480
7T 06419600 250

(BCe pacyeTbl BbINOMHEHbI B CM, kO3(h(ULIMEHT pacxofa NpuHAT paBHbiM 0,6).

=55 cm

Mpumep 2. Oblpyatble NAUTLI.
OpeHaxHble NnTbl NPUHATBI pasmepamMu B nnaHe 595x595 MM, ¢ BbICOTOW xxene3o6eToHHoM YacTn 70 Mm.

MpuHMMaem Ha Bxoge B nogaoH cdunbTtpa 10 natpybkosB anametpom 175 mm. Pacxop Boabl Yepes kaxabln naTtpybok
cocTtaBuT 43,2 n/c, a CKOpOCTb -

00432
v, = ’ - =162 wic.
0,785% 01,0184
Mpwu BbIcOTe nogaoHa 0,35 M ckopocTb B €ro Havyane
0043210
Py = ———— =0,205 wmic
0,35 x50
(0,35x6,0 - ceveHne nogaoHa).
MoTpebHble NoTepn Hanopa B NnuTax no cdopmyne (22) coctaBat
2 2
1) 162
B =183——-15 =49 cm
1960 1960

(koadbdmumeHT conpoTuBneHns naTpybka ¢ NPUHAT paBHbIM 1,5).

MoTepu Hanopa BO B3BELLEHHON 3arpy3ke Npu NpoMbIBKE No dopmyre (23) paBHbI:
By, =(265-1(1-0.H,2=119 m.

Mo n.8.15 notepu Hanopa B muTax Npu paBHOMEPHON MPOMbIBKE AOMMKHbI ObiTb He meHee 0,5-1,19 = 59,5 cm.
MpuHUMaem Anst AanbHenLwero pacyeTa 3HaveHne Ay =595 cowm.

CpeaHun amameTp 0TBEpPCTMI B NNUTax onpegensem no gopmyre (25), npuHse war oteepctuii § =10 cM, nokasaTternb

crenenn & =1,67 u koapdpuumeHt & =0,59 ¢ 2 ‘CM —433 (cm.n.8.16), koadbdpuumeHt  =0,01 cm 2/c.

0.3
033
d, =113-10-15| 2227001 =395 om.
59,5

MpuHUMaeM OuameTp OTBEPCTUSI B BEPXHEM ceveHun dp =3,7 CM, Torha AMaMETP B HWKHEM CEYEHUM PaBeH (CM.



n.8.16):

9. ®UNbTPbI C NNTABAIOLLEW NEHOMONMUCTUPOJNIbHON 3ArPY3KOU

HA3HAYEHUE U OBJIACTb NPUMEHEHUA

9.1. B HacTosilieM pasfene NpUBOAATCS CBEOEHUS O KOHCTPYKLUMU U pacyeTe KPYNHO3ePHUCTHIX HAropHbIX U
6e3HanopHbIX UILTPOB C MNaBatoLLell NeHONONUCTUPONbLHON 3arpy3kon (PM3), npefHa3HauYeHHbIX Ans Ge3peareHTHoro
OCBETIEHUSI MOBEPXHOCTHLIX BOA HA TEXHUYECKME HYX[bI.

9.2. ®r13 moryT ObITb Takke MPUMMEHEHbI A5 OCBETMEHMS U obecuBeYMBaHNSA NMOBEPXHOCTHbIX BOA4 B peareHTHON
CxeMe W Ans [A00YMCTKM CTOYHbIX BoA. Hamuume B Boge MuHepanbHbIX Macen, HedTenpodykTOB W XMPOB C
KOHUeHTpauuen coiwe 10 Mr/n, a Takke Bogopocner 6onee 10 Tbic. KN/Mn NPensTCTBYET UX HOpManbHon paboTe.

9.3. d3 MoryT pa60TaTb KaK CaMOCTOATENbHbIE COOPYXEHUA B OQHOCTYNeH4YaTbIiX CXemMax O4YUCTKU, TaK U B Ka4ecTBe
coopy>|<eHm7| npenBapuUTenibHOro OCBETI1IEHNUA BOObI B ABYXCTyNeH4YaTbIX CXxemMax.

9.4. [Ons TexHW4ecKoro BOAOCHAaOXEHUST W [OOYMCTKM CTOYHbIX BOA4 MOXET MPUMEHHATbCA 3arpy3ka K3
CBEXeBCMNeHeHHoro nonvctupona mapku NCB (nocne ee oTMbIBKM B UCxogHoW Boge B TedeHue 0,5-1 4). [Ans nuTbeBoro
BoaocHabxeHnsi Munsgpasom CCCP paspelueHo ucnonb3oBaTb 3arpy3ky M3 BCMEHEHHOro MonmcTMpona TOM e Mapku
nocne ee 10-4acoBoM OTMbIBKM B XONOAHOW NPOTOYHOW BOAE.

NNMABAIOLLAA 3ATPY3KA U EE NPUTOTOBJIEHUE
9.5. lNnaBatowaa 3arpy3ka NPUroTOBNSETCA Ha MecTax MyTemM BCMeHWBaHWA rpaHyn nonuctupona mapku [1CB,
Bbinyckaemoro B cootBeTcTBuM ¢ OCT 6-05-200-83.
9.6. BcneHnBaHuio noaBepraTca UCXOAHbIE rpaHynbl nonvctupona -1V dpakumii unn gpobneHbie KpynHble rpaHyrb
(amameTpom cBbiwe 1,5 mm). BcneHmBaHne npov3BoaMTCst C MOMOLLBIO FOpsivelt BoAbl, Mapa, ropsyero Bo3gyxa, TOKOB

BbICOKOWN 4acTOThbl.

I'Ipm BCNEHUBaAHNN rpaHynbl yBENMNMYMBAKOTCA B pa3Mepe B 3aBUCMMOCTU OT NPOLOOITKUTENIbHOCTU U TemMnepaTtypbl
BCNeHnBaHWUA.

TexHnYeckas xapakTepucTuka YCTaHOBOK AN BCMEHMBaHWA npedcrasneHa B Tabn.11, pasMepbl nonyyaembix nocne
BCMEHNBaAHWA rpaHyn - B Tabn.12.

Tabnuua 11
Tun Mpoussoau- MowHocTb Bpewms TemnepaTypa [aBneHue TemnepaTypa
ycTa- TENbHOCTb, 3MeKTpo- BCMEHUBAHUS, | BCMEHUBaHUS, napa, lNMa BO3ayxa ons
HOBKMU Kr/y aBuratens, MWH °C cyLku, °C
KBT-4

1 40-150 3,6 1-5 105 3000-8000 50-60

2 40-50 - 3-5 98-100 - 50-70

3 57,6 4,0 1,5-4 98-100 7000-15000 50-60

4 100-120 55 1,5-2 98 4000 -




Mpumeyanune. lNogpobHble AaHHble O MPOEKTMPOBAHMM W W3FOTOBMEHUWM YCTAHOBOK MOTryT ObiTb MOMyyeHbl B
nabopatopuu oxpaHbl Bog LLHNWKWUBP (277012, KuwwuHes, Komcomonbckas yn., 30).

Tabnvua 12
OnameTp rpaHyn Bpemsi OnameTp rpaHyn nocrne BCNEHNBAHNS, MM
[0 BCNEHNBaHWSA, | BCMEHUBaHUS,
MM MUH

BOZION B YCTAHOBKE | MapOM B YCTaHOBKE
TMna 2 TMmna 3
0,4-0,9 1 0,6-1,2 0,9-1,8
2 0,7-1,4 1,0-2,1
0,9-1,5 2 1,4-2,3 1,8-3,2
1,5-2,5 2 2,3-3,8 3,2-5,5
2,5-3,0 2 4,0-6,0 4,8-8,0

9.7. Mocne BcneHUBaHUSA rpaHynbl NEHOMONUCTAPONA NPOMBIBAIOT B XONOAHOW BoAe (C LEMNb0 NPefoTBpaLleHns ux
CnunaHus), NpoCyLLIVBAIOT ropsiuMM BO3YXOM U TPAHCMOPTUPYIOT B GYHKEP rOTOBOM NMPOOYKLMN.
9.8. XapakTepHble NnapameTpbl rpaHyNoMETPUYECKOro COCTaBa NEHOMOMMCTUPONLHON 3arpyski cfyy, sy, dap ¢

:‘113 B OTIIM4ME OT TAXKENbIX 3€ePHUCTbIX MaTepuarnoB cnenyet onpenendatb no KpMBOVI paccesa, I'IOCTpOGHHOVI He no

macce, a no oGbemMy Kaxaoii I -1 dpakumum, % k obLiemy ob6bemy uccrnegyemoit 3arpy3ku:

da = — (29)

roe #; - obbem ocTatka i - dpakLmu NEHOMNOMNUCTUPONA Ha CUTE KanuGpoMm dy .

9.9. Heobxogumoe KonuyecTBO UcxogHoro nonuctupona mapku MCB gns nonydyeHus TpeGyemoro Konmyectsa
nnaBatoLLel 3arpy3ku onpegensitoT no popmyre

W

EC

=B (30)
09K,

HE

rae #;, - o6bem nnaBatoLLen 3arpysku;

3
o
KB,: = [ i - k03O (PULMEHT BCEHUBaHUs, onpedensiemblin no Tabn.12.

o

KOHCTPYKUWUUN U NPUHLIUN PABOTbI ®UNbTPOB

9.10. Ina TexHW4eckoro BogocHabxeHns pekomeHgyoTcs unbTpel Pr13-1 n Pr13-4, obnacte NPUMEHeHNSA KOTOPbIX
ykasaHa B Tabn.13.



Tabnuua 13

MakcumansHoe CkopocTb MpenenbHble
copepxaHue UNbTPOBaHMSA, M/Y, MuHMmansHas notepu
B3BECU B npu pexvme paboTbl | MPOAOIKUTENBHOCTb Hanopa 3a
dunbTp MCXOOHON BOJE, unbTpOLMKNa, Y UnNbTPOLLMKN,
mr/n M
Hopmanb- | chopcumpo-
HOM BaHHOM

Or3-1 (c BocxogAwmMMm 200 10 12 8 2,5
PUNbTPALUOHHBIM
NoTOKOM) 6e3HanopHbIN
POr3-4 (c HucxogAMM 500 5-6 6-7 12 2,0
PUNbTPALUOHHBIM
NoTOKOM) 6e3HanopHbIN
Pr13-4H (Pr13-3,4-150) (c 500 5-6 6-7 12 6-10
HUCXOOALLMM
PUNbTPALNOHHBIM
MOTOKOM) HanopHbI

Mpumeyanune. SdpdekTnBHOCTL GespeareHTHOrO OCBETNEHMS BOAbl cocTasnseT npumepHo 60-80% w 3aBucut OT
AVCNEPCHOCTM N YCTOMYMBOCTM B3BECU B MCXOLHOW BOAE.

9.11. B dmnbTpe ¢ Bocxoaswmm unbtpaumoHHbiM notokom Pr13-1 (4ept.30, a) ncxogHas Boga unbTpyeTcs CHU3Y
BBEPX 4epe3 YyAepXKMBaeMylo B 3aTOMMEHHOM COCTOSHUM BEPXHEW CUCTEMON MEeHOMONUCTUPOSIbHYIO  3arpysky,
cobupaeTcst B HaadmnbTPOBOM NPOCTPaHCTBE 1 OTBOAUTCA B pe3epByap YNCTOW BOAbI.

a)

5 f

——




YepT.30. PunbTphbl € NNaBaroLwen NeHONONMCTUPONbLHON 3arpy3kon

a - ®ri3-1; 6 - dri3-4; e - Pri3-4n (Pri3-3,4-150); 1 - HUKHASE cOOpPHO-pacnpefenuTenbHasi cMCTeMa; 2 - OTBOA
NPOMbIBHOW BOAbI;
3 - nogava ncxogHom sodbl; 4 - NEHONONMUCTUPOSbHAA 3arpyska; 5 - oTBoA punbTpaTa;
6 - ynoBuTenNb NEHOMONUCTUPONA; 7 - BEPXHAS pacnpegenutenbHas cuctema; 8 - cpeaHui gpeHax

9.12. [poMbIBKa NEHONONUCTUPONBHOM 3arpy3ku OCYLLIECTBMASETCA HUCXOOALLMM MOTOKOM YMCTOW BOAbI, HAKOMMEHHOW
B HaadunbTPOBOM NpocTpaHcTBe. 3arpy3ka npu aTom paclumpsetca Ha 20-30%, a HakonneHHble B HEW 3arpsi3HEeHWs
YHOCATCSI B KaHann3auuto.

9.13. B dmnbTpax Pr13-4 n Pr13-4H ¢ Hucxoaawmm unbTpaumoHHbIM noTokoM (4epT.30, 6, 8) ucnonb3ayetcsa Gonee
HeogHopofdHas 3arpyska. VicxogHas Boga hunbTpyeTcsa B HanpaBneHun ybbiBaloLwel KpynHOCTU rpaHyn u cobupaetcs
cpefHen ApeHaxHoM CUCTEMON, PacrnonoXeHHOW B TOSLLE 3arpy3ku ¢ rpaHynamu auametpom 0,8-1,5 mm.

9.14. Korga notepu Hanopa Ha unbTpe AOCTUrHYT 3agaHHon BenmumnHbl (1,5-2,0 m B 6e3HanopHbix dunbTpax 1 6-10
M - B HamnopHbIX), 3adBWKKY Ha TpybornpoBode mogayv UCXOQHOW BOAbI 3aKpblBalOT, a 3adBWKKy Ha TpybonpoBsope
0TBOAA MPOMBIBHOW BOAbl OTKPbIBalOT. [poMbIBKa 3arpy3kum MPOMCXOAUT Tak Xe, kak B dunbTpax Pr13-1 (ncxogHom
BOZON).

Mpy KOHUeHTpauun B3BECK B MCXOOHOW BoAe cBbie 150 Mr/n pekomeHayeTcs nocne copacbiBaHWsi YpOBHsi BOAb! B
HagdunbTpoBoM npocTpaHcTBe Ha 0,5 M nogaBaTb B HEro OoTUNbLTPOBAHHYIO BOAY B KOMM4YecTBe, HeobxoauMoM Ans
NPOMBbIBKM 3arpy3ku Y1CTON BOOON B TeYEHNE 2 MUH.

9.15. B HanopHbIx unbTpax Pr13-4H, umetowmx 3asogckyto mapky ®r3-3,4-150 (cm. 4ept.30, 8), nogaya NcxogHowm



BOAbl W ee pacnpedeneHne no nnowagn unbTpa OCYLLECTBASIOTCA C MOMOLUbIO AblpyaTbix TPyO C oTBepcTusMM
anameTtpom 10 MM, NepeKpbITbIX CETKOM € syerikamu pasmepom 0,5 mm.

9.16. [Insi NPOMbIBKU CpedHUX OPEHaXHbBIX CUCTEM MpeayCMOTpeHbl NaTpybkM, CMOHTUPOBaHHbLIE NOCTe 3aBWXKKM Ha
TpyGonpoBoae oTBoAa hunbTpata.

9.17. HwkHue cmuctembl ounbTpos Pr13-1 n Pr13-4 nsrotoBnsaoT 13 acbecToLeMeHTHbIX AblpyaThiX TPYO.
9.18. BepxHue cuctembl Ge3HanopHbIx OUNBTPOB U3TOTOBASIOT B BUAE MEPeKpbiTUS U3 nonyTpy6 unv GeToHHbIX

6anok, yrnoXeHHbIX ¢ 3a30pamu Mexay HAMU, paBHbIMU 5 MM, NPUCLINaHHBLIX CITOEM OTMbITOrO rPaBuUsi AUAMETPOM 3epeH
25-40 mm Ha TonwmHy go 0,2 m.

PACYHET U KOHCTPYUWPOBAHUE ®UJIbTPOB

9.19. OcHoBHble NapameTpbl paboTbl dunbTpos Tuna P13 ansa TexHnyeckoro BogocHabxeHns npusBeaeHsl B Tabn.13.

9.20. NpaHyNoOMETPUYECKUIA COCTaB 3arpy3kn U NapameTpbl ee MPOMbIBKU CreqyeT onpenensite no tabn.14.

Tabnvua 14
dUnbTp OunameTp TonwuHa MHTeHcuBHOCTb | lMpogomkuTtenbHocTe | OTHOCUTENbHOE
rpaHyn 3arpysku, M NPOMbIBKM, NPOMbIBKM, MUH pacLumpeHue
3arpysku, Mm 2 3arpysku, %
nlicm™)

Or3-1 0,8-1,5 2,0 12-10 4-5 20-30
ors-4 0,5-2,0 1,6 12-15 5-6 15-25
Or3-4H 2,0-4,0 0,4
(Pr13-3,4-150)

9.21. CymmapHyto nnowagb unbTpoB CrieayeT onpeaensTb B COOTBETCTBUM C ykasaHusmu CHull 2.04.02-84.

9.22. Yncrno dunbTpoB Ha CTaHUMM HAAJIEXUT HasHavyaTb C y4EeTOM TOro, YToGbl NpY BbIKMIOYEHUM OOHOrO OUMbTPa
(MM cekLmMn) Ha NPOMBIBKY CKOPOCTM (hUNbTPOBAHUS yBENMUYMBaNUCL He Gonee Yem Ha 15-20%.

9.23. O6Lwyto BbICOTY unbTpa ¢+ M, ONpeaensioT no cdopmyrne

Hy=AH+Hy+ D+ Hy(l+a )+ Hy,, (31)

roe W7 - npeBbilleHne cTeHKM kopryca hUnbTpa Haj MakcUMarbHbIM YPOBHEM BOAbI B HeM, paBHoe 0,2 M;

|y - BbicoTa criost BOAbI B HAA(UIETPOBOM NPOCTPAHCTBE, M;
L - nnametp konnexTopa HiKHeil CEOPHO-PACTIPENENUTENBHON CUCTEMBI, M;

H ., - COOTBETCTBEHHO TOMLWIMHA CMOSI 3arpy3kn B MIOTHOM COCTOSHUM W BENMYMHA €r0 OTHOCUTENBHOTO
pacLUMpeHVsi MpY NPOMBIBKE, M;

He

npeHa»(Hon CUCTEMbI.

202 ™ - paccTosiHUE MEXAY HWKHEW rpaHULEen paclUMPEeHHOro Crosi 3arpy3ku U KOMINEKTOPOM HUKHEN

9.24. HwxHioto cbopHo-pacnpegenutenbHyto cuctemy (HCPC) dmnbTpoB NMpoekTUMpyloT B BUAE LEHTParbHOro unm
GOKOBOro KOMnMeKkTopa ¢ OTBETBMNEHNEM M3 NepdOPUPOBAHHBIX NNIACTMACCOBLIX U acOeCcTOLEeMEHTHbIX TPYD, MMeroLLmnX



Kpyrnble otBepcTusi f , =10 MM, HanpaBneHHble BHU3 NOA YIIom 45° K BEPTUKAIbHOM MIOCKOCTH, NPOXOASILLE Yepes

ocu TpyGbl, NGO 13 GETOHHBIX UMM NONMMEPHLIX GrOKOB padmepamu B nnaHe 0,6x0,6 M 1 ¢ yrmoM HaknoHa paGouel
nnockocty 30°. Brioku yknaabiBaloT Ha NOTKM NEPEMEHHOIO CEYEHUSI.

9.25. inameTp konnektopa HCPC cnegyeT onpegensate UCXOAA M3 CKOPOCTWU BOAbI NMpW MpoMbiBke, paBHom 1,5-2,2
m/c.

y 2 .
9.26. CymmapHyto nnowlaab oTBepcTUn oy, M, B oTBeTBNeHusx HCPC onpeaensioT B 3aBUCMMOCTY OT YCIIOBUIA
NPOMBIBKY.

Mpu NOCTOSIHHOM YpPOBHEe BoAbl B HaAdUNbTPOBOM MPOCTPAHCTBE BO BPEMSI MPOMbIBKM MNMoLadb OTBEPCTMIA
onpenensioT no oopmyre

W {1072
wg = Pupfo 0~ (32)
pajegh

npu NepemMeHHOM ypoBHe B 06LLieM HaadunbTPoBOM npocTpaHcTee punbTpos PI13-1 - no hopmyne

A A~
a rrp@[:u@ \J@) (33)

=07

2,
roe WHP - MHTEHCMBHOCTb MPOMbIBKU, f/(C'M ™~ );

fl:l - nnowans O4HON cekummn punbTpa, M 2;
L= - KO3MPPULMEHT pacxoda B OTBEPCTUSX, MPUHMMaeEMbIN paBHbim 0,6;

.321 - Hanop BOoAbl HAA OCbHO KONJIEKTOPa B Ha4Yane NpoMbIBKU, M;

M,

¢ - YMCrOo CeKkuui nbTPOB;

T]Ip - NPOOOITKNTENBHOCTb NPOMbIBKA, MUH;

5 - HaNop BOAbI HAZ OCbIO KOMNEKTOPA B KOHLIE MPOMBIBKM C YYETOM MOTEPb HAMOpa B 3arpy3ke W HIDKHe CBOPHOM
cucteme, M.

9.27. iNvHy Ablpyatbix TpyG OTBETBNEHUA [, HA3HAYAIOT KOHCTPYKTUBHO B 3aBMCMMOCTW OT MECTa PacroriokeHms
cGOpHOTo KOMNnekTopa, ero AnameTpa, cnocoba NpUcoeaMHEHUs K HeMy Tpy6 1 paamepoB hunbTpa B NNaHe.

Yucno pr6 NPUHUMAKOT, UCXOOA U3 MaKCUMallbHOIro PpacCToAHUA MeXxay HUMK B nnaHe, paBHOro 0,5 M.

9.28. [lnameTp OblpyaThiX TPYO onpenensitoT no yaerbHOMY NPOMbIBHOMY pacxody W CKOPOCTU ABWKEHUSI BOAb! B HUX,
npuvHumaemon 1,5-2,5 m/c.

9.29. lNocne npeasapuTENbHOrO pacyeTa, NPUHAB 3HaYeHne KoadduumneHTa HepasHoMepHocTn pacxopos 0,90-0,95,
no 4epT.31 yTOUHAIOT ANMHY U AMameTp OblpyaTbiX TPYD, a Takke onpeaensoT AMaMmeTp U YNCIO OTBEPCTUIN B HUX.
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YepT.31. HoMorpammel ans pacyeTta HUxHeln cbopHo-pacnpegenutenbHon cuctemel (HCPC)
& - Avametp Ablpyatbix TPY6, MM; I - AnvHA AbIpYaThiX TPYG, M; 5. - YUCIO OTBEPCTUI B TPYGE;

&, - AMameTp oTBepcTUi, MM; X - KO3PPULMEHT HEPaBHOMEPHOCTH PACcXOf0B

9.30. CpegHssi gpeHaxHas cuctema (CAC) B dmnbtpax Pr13-4 cnyxut ana 3abopa ouyuvlLieHHOW BOAblI U3 TOMWM
3€pHMCTOro Crosi U COCTOMT U3 COOPHOTO KOMNMeKTopa 1 ApeHaxHbIX KacceT (4epT.32).

UepT.32. KoHCcTpyKumMs cpegHero apeHaxa ®r13-4 (dri3-4H)

1 - Tpy6a; 2 - donanel; 3 - pelueTka ¢ aslpyaton (Fo - 5-6 MM) Mnu Lienesoi nepdopaumeit (4x160 Mm);
4 - 6okoBble CTeHKW; 5 - rpaHynbl nonucTupona (Tpu cros 6-8, 3-5 u 1-2 Mmm); 6 - ceTka; 7 - 3arnyLka

Tpebyemyto nnowiage NOMNEpPeyYHOro ceyeHust Tpybbl cpedHen APEeHaXHOW CUCTEMbI Fcp_np, M 2, onpeaensioT no
dopmyne

_Pup ILHP

Fpp = —2 (34)
B 3600
rae I"IH.FI - CKOPOCTb (bI/IJ'IprOBaHVIﬂ npn HopMalribHOM peXume, M/‘-I;

{ - paccTosHue mexay ocamn Tpy6, npuHuMaemoe 1,0-1,5 m;

an - ANVHA OPEHaxXHOoN TPYObI, M;



¥ 9 - CKOPOCTb ABWKEHUS BOAbI B ApeHaxHoi Tpybe, paBHas 1 m/c.

9.31. WWmpwuHy BOOONPUEMHOW NOBEPXHOCTU ApEHaXHOMW TpyObl BCP-P-P’ M, onpegensatoT no popmyne

_ { Pup
Fopy P28 hy, 3600 (%)
rAe ##p - CKBaKHOCTb BOAOMPUEMHON NOBEPXHOCTM, NpuHMMaeMas pasHoi 20% ee nnowaau;
fznp - Hanop BoAbl, M, Hag BOAOMNPUEMHOW MOBEPXHOCTHIO CPedHero [ApeHaxa B Hadvane dunbTpoumkna,
onpegensieMbl No opmyne
";gu:p = Hcp.u:p _kB.c _}33 ) (36)

roe HCP-D.P - pacCcTtosaHne OT MakCMaribHOro ypoBHA BOAbI 40 CpeOHero peHaxa,

'EEB.C - NOTepun Hanopa B BerHeVI cucrteme C y4eTomMm ee BO3MOXHOIo 4aCTtu4HOro 3auieHna K KoHUy (bI/IJ'IprOLl,I/IKJ'Ia

(25, =0,5 m);

h

- - MOTepn Hanopa B 3arpy3ke K KOHLY prbTPOLMKNa.

9.32. BepxHsas cbopHo-pacnpeaenutencHas cuctema (BCPC) cnyxuT ans npesoTepalleHnst BCnbiTUs NonucTvporna
B HaAdUIbTPOBOE NPOCTPAHCTBO U paBHOMEPHOTO pacnpefeneHnst Bodbl No nnowaam ¢unbtpa. OHa BbINOSHSAETCA B
Bue PeLeTok WU ruapo3atBopa M3 MOMMMEPHbIX MOMyTpys, NpUCbINaHHbIX CroeM rpaBust TonwmHoi 0,2 M u
Onametpom 3epeH 20-30 MM. B oTAenbHbIX criydasix MOXHO yCTpauBaTb MOHOMUTHOE MEPEKPbITUE C (PUNMBbTPYHOLLMMU
TpyGYaTbIMU FMMb3aMK UK KacceTaMu.

Ina obecneyeHnss paBHOMEPHOrO pacnpenerneHnsi Boabl Ha nnowaan unbTpa B Nepuos ero NpoMbIBKA MoTepu
Hanopa B BCPC pomkHbl 6biTe HE MeHee 0,2 M.

9.33. OnemeHTbl BCPC pomkHbl ObiTb M3rOTOBMEHbI M3 aHTUKOPPO3MOHHbLIX MaTepuarioB M paccuuTaHbl Ha
BbITarnkvBaloLLlee faBrneHne 3a c4eT cunbl ApxvMea ¢ y4eToM Beca 3arpysku 1 Hanopa Hag 3arpy3kom.

10. COOPYXEHUA ANd OYUCTKU BbICOKOMYTHbIX BO[] C MNJNIABYYUM
BOOAO3ABEOPOM-OCBETIIUTEJIEM

HA3HAYEHUE U OBJIACTb NPUMEHEHUA

10.1. CoopyXeHusi npegHa3HavaloTCsl AN OCBETMEHMS BbICOKOMYTHBIX BOZ MOBEPXHOCTHbIX WCTOYHUKOB C
copepaHuem B3eecu oT 1500 go 20000 mr/n. LiBeTHocTb 06pabaTeiBaemo Bogbl - Ao 120 rpag.

Mpy cogepkaHnm B3BELLEHHbIX BeLLecTB CBbiwe 20 ThbIC. MI/I NPON3BOANTENBHOCTL NiaByyYero OCBETNMTeNs cnegyert
ymeHbLaTte Ao 30%.

10.2. PaccmaTpuBaembli  KOMMMEKC COOPYXEHUN pekoMeHOyeTCs NPUMEHATb MpuM  NPOM3BOAUTENBHOCTU

3 .
opueHTMpoBoYHO Ao 100 Teic. M~ /cyT. [donycTumasi Mpou3BOAWUTENbHOCTL COOPYXKEHUI MPOBEPSIETCH pacyeToM B
COOTBETCTBUM C ykasaHusimv n.10.8 B 3aBUCMMOCTH OT YCIoBUi Bofo3abopa.

COCTAB COOPYXEHUW, MPUHUMN OEUCTBUA N UX OCOBEHHOCTU



10.3. CoopyxeHusi (4epT.33) COCTOAT M3 MnaByyero OCBETNUTENs, MnaBy4eld HAaCOCHOM CTaHumMm u Geperosbix
COOPYXEHWUI, BKIOYAIOLMX TOHKOCMOMHbIE ocBeTnuTenu (cuctembl ASHAMBII-2) u ckopble ounbTpbl, a Takke apyrue
3MemMeHTbl, 06bIYHO BXOAsLLME B COCTaB BOAOOYMCTHBIX COOPYXKEHWI, Takue Kak peareHTHOe XO3AWCTBO, XMOPaTOpHbIe,
pe3epByapbl YACTOW BOAbl, HACOCHblE YCTAHOBKM (BTOPOro nogbema W Ansi NMpPOMbIBKM (bunbTpoB), nabopaTopHble
noMeLLeHNs, MacTepckme U1 T.M.

L—IepT.33. COOpy)KeHMH Ana O4NCTKU BbICOKOMYTHbIX BOZ C NiiaBy4Ynm BO,D,O3a60pOM-OCBeTJ'IVITeJ'IeM

1 - nnaByuuii Bo4o3abop-ocBeTnnTENb; 2 - NfaByyas HacocHas cTaHums; 3 - TpybonpoBoA C LWapHUPHBLIM
coeanHeHveMm; 4 - nogaya NepBUYHOIO Xriopa U peareHToB; 5 - BUXPEBOW CMECUTENb;
6 - TOHKOCIOWHLIM ocBeTnuTENb cuctemsl ASHUNBI-2; 7 - ckopbln ounbTp; 8 - BTOPUYHOE XITOPUPOBaHWE;
9 - pesepByap 4mcTom Bogbl; 10 - TpybonpoBoa ANst NO4Aa4M YNCTOW BOAb! A1 NPOMbIBKM (OUMbTPOB;
11 - TpybonpoBoa Ans yaaneHns ocagka U3 TOHKOCIIOMHOTO OCBETNUTENSA U CKOPOro unbTpa

10.4. B HacToswem [Mocobun paccmaTpuBaloTCs BOMPOCHI MPOEKTUPOBAHNA TOMBbKO CreundU4ecknx COOPYKEHWUN,
npegHasHayeHHbIX AN OCBETNIEHWS BbICOKOMYTHbIX BOA. [1poekTMpoBaHWe OcCTamnbHbIX COOPYXXEHWW criegyet
Npoun3BOANTL Ha OOLLMX OCHOBAHUSX.

10.5. BoposzabopHoe coopyxeHve No3BoNnseT BbliAENUTb U3 BOAbl 3HaUMTENMbHYO YacTe B3Becu (4o 30-50%), B
OCHOBHOM KpYnHble ee dpakuum, 4To obneryaet ycrnosumsa paboTbl 6eperoBbix COOPYXEHWI ONs OCBETNEHWS BOAb! U Ans
06paboTkm cOpoCHbIX BOA M 0caakoB. bnarogaps manomn ckopocTu Bxoga BOAbl B BOA03abOpHOE COoopyXeHune yaaeTcs
nsbexaTb nonagaHns B Hero pbidbl.

B oTnvMuse OT NpuUMEHsIEMON B HACTOsILLEE BPEMSI CXEMbl OYWUCTKM BOAbl C paguanbHbIMU  OTCTOMHMKaMU,
06opyAoBaHHbIMU CKpebkamu, B O@HHOM CXeMe HET COOPYXXEHUA C ABWKYLUMMUCS YacTaMW, YTO YMpoLlaeT ux
YCTPOMCTBO 1 3KcnyaTaumio.

10.6. HecmoTpsi Ha BbiCOKyl0 3d(PeKTMBHOCTb BbligeneHus B3Becu B Bogosabope-ocsetnutene, Ha GeperoBble
COOPYKEHUS1 MOXKET MOCTyNaTb BOAA CO 3Ha4MTENbHbIM cogepxaHuem B3secu (5-10 Teic. mr/n n 6onee). B cBA3n ¢ aTum
6bino paspaboTaHo cneuuanbHOe COOPYXEHUE - TOHKOCMOWMHLIA ocBeTnutens cuctembl A3HUMBII-2, cnocobHbIn
BOCMPUHMMATL YKa3aHHble Harpy3ku n obecnedmBaTb JOCTATOMHO BbICOKUIA 3dPEKT O4MCTKM BOAbI. [Nsi MONHON O4MCTKU
JOIMKHbI ObITb MCMOMNb30BaHbl (UNbTPbI, UMEIOWMNE TPA3EEMKYIO 3arpy3ky, BbINOMHEHHYI0 M3 Taknx (UAbTPYHOLLMX
mMaTepuanos, kak gpobneHble LeonuThbl, Kepam3auT, rpaHoaAMopPUT U T.0.

NNABYYU BOOO3ABEOP-OCBET/IUTENb

10.7. MNnaByunn Bopo3abop-ocBeTnuTenb (4epT.34) npedctaBnseT coOOW MPAMOYrofbHY B NnaHe emKocTb 6e3
OOHHOWM 0CafoyHOM YacTn, obopyAOBaHHYIO HAKMOHHLIMW TOHKOCIOMHBIMW 3fleMeHTaMn B BuAe naketa Tpybok unu
nnacTuH (NOoK).



YepT.34. MNnaBy4unin Bogo3abop-ocBeTnmTeNb

1 - o6oMMa TOHKOCIOMHbIX 3MTIEMEHTOB; 2 - s;uencTas peLlleTtka; 3 - TOHKOCIONHbIE SIEMEHTD;
4 - WapHpHOe coeanHUTENbHOE YCTPONCTBO; 5 - NNaBy4as HacocHasi CTaHums; 6 - rmbkoe coeamMHUTeNbHOe
YCTPOWCTBO; 7 - KapMmaH cbopa ocBeTNeHHo BoApl; 8 - xenoba Ans cbopa ocBeTrneHHo Bogbl; 9 - MOHTOH

B poOHHOM 4YacTu OCBETNMTENs K KPOMKaM TOHKOCIOMHBIX KaHaroB MPUKPENNEHbl BEPTUKAIbHbIE MONEpeYHble ©
NPOAOIbHbIE NEpPeropoaku, obpasyowme sdenctole 6mnoku (pewwetkn). MNnaByunin ocBeTnNUTENb CHAbXeH >xenobamu ons
cbopa OCBETNEHHOW BOAbI, U3 KOTOPbLIX OHa MOCTYNaeT B COOPHbIV KapMaH, COeAMHEHHbIV C MOMOLLBIO TMOKON TpyObl 1nu
LapHUPHOro  YCTPOWCTBA CO  BCACbiBaOLMMM  NIUHUAMU  MRAaBydel  HACOCHOM  CTaHUMKM.  TOHKOCMOMHbLIN
BOZ103a00p-0CBETNNTENDb YOEPKMBAETCS Ha NnaBy bnarogapsi MOHTOHY.

10.8. I'Ipe,u,eano gonyctnmMmaa npon3BoaAuUTENbHOCTb Mi1aBy4vero OCBeTNnuUTena onpenensaeTca ncxoada n3 cnenyroulero
COOTHOLLEeHud, oTBevatoLlero ,D,el;ICTByPOLIJ,VIM npasunam oxpaHbl MOBEPXHOCTHbLIX BOA OT 3arpA3HeHnA CTOYHbIMU BOA4AMMU:

(C, = Cig)100

< 5%,
Co

(37)

npu aTom

CS — Colh ~ Coce Pace ,

QEI - QDCB
(38)

3
roe CS - KOHLIEHTpaLusa B3BECU B BOOOUCTOYHMKE nocrne Bogo3abopa, r’'m ™ ;
3.
C’D - KOHLIEHTpaLusa B3BECU B BOOOUCTOUHUKE, T/M™ ;
3,
QEI - pacxopn BOAbl B BOAOUCTOYHMKE, M~ /C;
t:* y 3
atE KOHLI,eHTpaLIMﬂ B3BECU B BOAE, 3a6mpaeMOM BO,El03660pOM, F/M )

. 3
QDCB - KONnn4ecTBO BOAbI, 3a6mpaeMOM 13 BOAOUCTOYHMKA, M~ /C.

[ina pacyeToB BEMUYUHY C'D,:B cnegyeT npuHumaTb pasHow 30-50% CI:I- KoHueHTpaumn cnegyeT BbipaxaTb B

3 3
r/m~, apacxogpl - B M~ /C.



10.9. MNnowaab nnaByyero ocBeTnMTENs HFom 2, cnegyet onpeaensTb nNo opmMyne

Fep—2
3,61*KP|:050:
(39)

roe ,-3 - KOAPPULUUNEHT, YyUUTbIBAKOLLMI TOMNLLMHY TOHKOCIOWHbIX 31IEMEHTOB; ,-3 =1,1-1,4 B 3aBMCMMOCTU OT TOMLLMHbI
CTEHOK TOHKOCINOWHbIX KaHaroB;

3
Q - NPOM3BOAUTENbHOCTL MriaBy4ero oCBeTnnTend, m ICR

(¢ - YrON HaKNoHa TOHKOCIOMHbIX kKaHanos, 45-60°;

I’IIKp - KPUTU4EeCKasa CKOPOCTb ABMXKEHUA NMOTOKA B HAKIOHHbIX KaHanax, MMm/C:

(40)
rae & - koadbdmuMeHT, paBHbIi 40-60;
I - CKOPOCTb BbiNafeHus B3Becu, npuHumaemas 0,12-0,15 mm/c (B cootBeTcTBUM co CHUIT 2.04.02-84).
10.10. MNpun pacyeTe TOHKOCNOMHBLIX 3NIEMEHTOB CneayeT UCXOAUTL U3 YCIOBUN:
— npuHMMaeTcs pasHbiM 15-20;
Vo d
e =—2— <500, (41)
)

roe .E, H - COOTBETCTBEHHO AJIMHA N BbICOTA HAKIOHHbIX 3J1EMEHTOB, MM;

E.e - uucno PeiiHonbaca;

2
I - KnHeMaTun4deckaa BA3KOCTb BOAbI, 3aBUCALLLaA OT ee TeMnepartypbl, MM /c.

BoeicoTy H cnegyeT npvHUMaTh pasHon 4-10 MM (MpeanoYTUTENBLHO 6-8 MM).

10.11. YcraHaBnuBaemas B HWXHEN 4YacTu BOogo3abopa-oCBETNUTENS KPynHosYeucTas pelletka MMeeT npo3opbl
30x30 c™ u BbicoTy 25-30 cMm.

PelleTka npedoxpaHsieT TOHKOCIOMHbIE KaHarnbl U BblpaBHMBaET MOTOK BOAbI Nepes BXodoM B HuX. PaccrosiHve ot
HM3a peLleTkM Oo AHa BoJoema B MecTe Bogo3abopa OOoMmKHO ObiTb He MeHee 120 cwm.

10.12. CGop ocBeTrneHHOMW BOAbl Lienecoobpa3Ho OCYLUEeCTBASATb MOCPEACTBOM XeroboB C  TpeyrofibHbIMU
Bogocnmeamm ¢ ymom ¢ =90°. PaccTosiHne mexay ocsamu >xenobos E}K =2,5-3,0 m. lNonepeyHoe ceveHune OfHOro

xenoba Fy M 2, cnepgyeT onpegensite No doopmyne

£ =-—EL—, (42)
Rt g



. 3
roe Q - pacxopn BoAgbl, N04aBaeMo NnaBy4ynum Bogo3abopom-ocBeTnMTeENeM, M~ /c;
My - uMCno Xenobos.;

I' & - CKOpPOCTb [ABWKEHMA BOAbI Ha BbIXOAe 13 enobos, paBHas 0,5-0,6 m/c.

Ona Bopgosabopoe Mmanom npoussogutenbHoctn (4o 10-15 Thic. M 3 /cyT) cbop ocBeTneHHOW BOAbI MOXET
OCYLLECTBAATLCA NepudepUnHbBIMU UK paguanbHbiMK xenobamu. [ns paBHOMepHoro cbopa Boabl xernobamwu
paccTosiHe MeXAy BEPXOM TOHKOCIIOMHBIX 3N1IEMEHTOB M HU30M TPEYronbHbIX BbIpe30B BOAOCIMBOB B Xernobax AOmKHO
6bITb paBHbIM 35-50 cMm.

10.13. Pa3HOCTb OTMETOK YPOBHEN BOAbLI B BOAOUCTOYHUKE U B COOpPHOM kapmaHe coctasnseT 5-10 cm.

10.14. KoHCTpyKUua NOHTOHa nnaBy4vero Bogo3abopa-oTCToVHMKa AOImkHa obecnedmBaTb YCTONUMBOCTL COOPYXKEHMS.
Mpwn pacyeTe NoOHTOHa crnedyeT yYnTbIBaTb rMOPOMOPdONorMyecknin pexxmm NoToka, BONHOBbIE konebaHus 1 T.n.

TOHKOCNOWHbIA OCBETJIUTENbL CACTEMbI AsHUMBI-2

10.15. ToHkocnomnHbii ocBetTnutenb cuctembl ASHUMBIT-2 (4epT.35) npeacTtaBnseT cobowi MpPSAMOYrofbHbIN Uin
Kpyrmnbli B nnaHe pesepByap ¢ OOKOBbIM MOABOAALLMM MaTpybkom-aAnddy30poM, 30HOW XIoMbeobpasoBaHus, 30HOW
OCBETNEHUsi, coAepxallel nakeTbl MNMOCKUX HaKMOHHbIX MapannenbHbiX MAacTMH MnM  Tpyb4yaTbiX SMEMEHTOB,
yCTaHOBIEHHbIX Nogd yriom 45-60° kK ropu3oHTanu, xxenobamu aAns paccpeoToYeHHOro 0TBOAA OCBETIIEHHOW BOAbI.
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YUepT.35. ToHKOCNOMHBIN ocBeTnuTenb cuctembl ASHANBI-2

1 - andbdysop ans nogsoda obpabaTtbiBaeMoi BoAbl; 2 - KOpPMYC; 3 - yronkoBas peluetka; 4 - TOHKOCOVHbIE 31IEMEHThI;
5 - xenob ansa cbopa ocBeTrneHHoW Bogpl; 6 - ocagoyHasi YacTb; 7 - naTpybok Ans oTBOAA 0caaka;
8 - TpybyaTas HanopHas cucTema Ans MMapocMbiBa ocagka

B 30He xnonbeo6pa303aHm;| yCTaHOBJIEHa pelleTKa M3 CTaHOapTHbIX YroJiIkOB C BepTUKallbHbIMXA HanpasniAalowWMMn
nnacTtuHKamMu, nepneHankKynapHbIMi OCY BXOOHOIO NOTOKa. YronkoBble 3NEMEHTbI pacnonoXeHbl Ha paBHOM pPacCTOAHUN
OAuH OT Apyroro no BCemMmy Ce4eHU0 30Hbl.

[Ons cbopa ocagka npegHasHadeHa ocafodHasi YacTb pesepByapa, M3 KOTOPOWM 0cafok OTBOOAT B BOOOCTOK MMM
cuctemy obpaboTkm ocagka.

OcapgoyHas 4acTb o6opy,u,yeT0ﬂ HanopHbIM pr60I'IpOBO,lJ,OM C HaKINOHHbIMW HacCadkamMu Ond HenpepbiBHONo wnu
nepmnoagn4eckoro pasmMbia Lwwamva B 0Cao4HOM YacTu oCBETNUTENS.

OcobeHHocTb Audy30opHOro NoaBofa BOAbl COCTOMT B TOM, UYTO 4YacTb B3BECWM M3 MOCTynalolled BoAbl cpasy
BbiNaZaeT B 0CafoK U NKLLIb OCTaBLUAsICH B3BECb BbIAENSAETCS B 30HE OCBETNEHUs. Brniarofapsi 3ToMy coopyXeHue MOoXeT
paboTtaTb Npy GOMbLUMX FPA3EBbLIX HArpy3Kax.

10.16. Mrowage ocBeTnUTENsA crnegyeT onpefensaTs UCxXoas U3 yaenbHOW Harpysku 8-12 M3/H Ha 1 M2 paboyen
nnowagu.



10.17. O6was BbicOTa OCBETNUTENS SBMNSETCS CYMMOW BbICOT OTAEMbHBLIX 3NIEMEHTOB, MOKAa3aHHbIX Ha 4epT.35.
OO6bI4HO OHa paBHa 5-6 M.

10.18. HWKHASA YacTb OCBETNUTENS UMEET HAKIMOHHbIE CTEHKM MOA YrnoM Ao 45° k ropusoHTanu. [ns ocBeTnutenemn

2
nnowageto cebiwe 20 M~ uenecoobpasHo npedycmaTtpvBaTb Yron HaknoHa crteHok 15-20°, Ho npu aTom cnepyet
NPOEKTMPOBATL HAMOPHYK CUCTEMY rMAPAaBNNYECKOro CMbIBa OcajkKa.

10.19. BbicoTa KOHUYeCcKon YacTu Hl , M, onpegensetcsa no opmyrne

Hl =th}!HI:B_|:f1:|, (43)
rae & - Yrosl HakrnoHa CTEHKU K rOpI/I30HTaanOI7I NNOCKOCTH, rpag;
B - LWAPWUHA OCBETIINTENA, M;

@] - AameTp cGPOCHOM TpyGbl, M.

BbICOTa OT KOHMYECKON YacTu 4o ocu anddpysopa £ 7, M, paBHa:
Hy ZD,5tg0:EB+%, (44)

rae ¥ - yron packpbiTusi Augpcysopa, paBHbili 8-14°;
L)y - pnamertp BbIXOAHOTO YuacTka Anddysopa, M.

10.20. Ouametp nogsoasLiero TpyGonposoda o K AvdY3opy CrieayeT onpeaensTtb Npu CKOPOCTU MOTOKA B HEM,
paBHon 1,2 m/c. PacctosHve mexay auddpysopamu 2,5-3 M. OnuvHa audppysopa { onpenensieTcss OTHOLLEHWEM

— =4-6. [lnameTp BLIXOAHOrO y4acTka Anddysopa DD , M, cregyeT onpegensaTb no opmyne
Ly =d+2jtgo,. (45)

10.21. BbicoTa oT ocu Andddpysopa 40 YronkoBOW peLLeTKkn Hg, M, paBHa:
H3=%+k13+0,5tgcxn3, (46)

roe E:l - koahduumeHT, pasHbin 0,07-0,15.
10.22. BbicoTa yronkoBoW peLueTku H4, M, onpegensieTcsa no oopmyrne
Hy=056kq 0 +0,71e, (47)

roe E:g - KO3(hPULUMEHT, paBHbI 1,2-1,5;
£ - KOHCTPYKTUBHBIN pa3mep yrornkos - 100-200 mm.

PaccTosiHe Mexay KpoMKamu yrornkoB onpeaensitoT no gopmMyne



B
f=—-141. (48)
s
10.23. Pac4eTHO-KOHCTPYKTUBHbIE MapaMeTpbl TOHKOCIOWMHbIX KaHarioB U CUCTEMY OTBOZSLUMX XXenoGos cregyet

onpegensiTb M3 yCMOBUWA, NpUBEAEHHbIX Bbllle ANS MraByyero oTcTonMHMKa. CKOpOCTb BbINageHWs B3BecU Mpu 3TOM
cneayet npuHumarth 0,5-0,6 MM/c, a 3HaueHue KoadbduumeHTa & B chopmyne (40) paBHbIM 5-8.

O6was noteps Hanopa B ocBeTnuTene cuctemsl ASHUMBII-2 coctaenset 20-25 cm.

10.24. C6poc ocagka crnegyeT npegycMmaTtpuBate 6e3 BhbiknoveHus ocseTnutens. MNMepuop paboTtbl Mexay copocamm
0ocajika U CpefHIo KOHLIEHTPaUMIO YNIOTHEHHOIO OcazKa criedyeT onpeaensits B cooTBeTcTBUM co CHulM 2.04.02-84.

11. YCTAHOBKMWM ANA OBE3XENE3UBAHUA NOA3EMHbIX BOA METOAOM
BOAOBO3AYLWHOIO ®UNbTPOBAHUA*

* CneyeT NpUMEHSITb B 9KCMIEPUMEHTANIbHOM MOPSIAKE.
CYWHOCTb METOOA U OBJIACTb NPUMEHEHUA

11.1. MeTtog BOOOBO34YLLUHOro (bMHprOBaHMFl OTHOCUTCA K 663peaFeHTHbIM MeTodam obe3xene3anBaHUs NoA3EMHbIX
BOA, NPpU KOTOPbIX OKUCIIEHMNE XKefe3da, Haxoadllerocda B 6VIKap6OHaTHOﬁ (bopme, nponcxoamnT C NOMOLLBKO K1ucnopoada
BO3ayxa.

11.2. Tpn npumMeHeHUM [aHHOrO MeToda BOAOBO3AYLUHYIO CMeCb (PUMbLTPYOT Ha HaMoOpHOW YCTaHOBKE 4epes
He3aToNMEHHYI0 3ePHUCTYIO 3arpy3ky.

OfHoBpeMeHHO C obeaxernesnBaHMeM BOAbl MPOVCXOAMT yaarneHue pacTBOPEHHbIX B Heil rasoB (yrmekucroro,
cepoBozopoaa u ap.).

11.3. U.eﬂeCOOGpaSHOCTb MCcNnonb30oBaHNA OaHHOro Metoda yCTaHaBMBakdT Ha OCHOBaAHWW OaHHbIX, NOJIy4eHHbIX B
pesynbTaTte I'Ip06HOFO obe3xenesnBaHus, npoBeaeHHOro HenocpeacTtBeHHO Yy UCTOYHMKa BOAOCHaGXeHust (CM.
nn.11.18-11.20).

Ona npegBapuTenbHOro Bblbopa MeToda KayecTBO WCXOAHOW BOAbl OOSPKHO COOTBETCTBOBATb CrEAYHOLLMM
nokasartensiMm: cogepxaHue GukapboHaTHoro xenesa (obuiero) - He 6onee 5 Mr/n, B TOM 4ucrne ABYyXBareHTHOrO - He
MeHee 80%; yrnekucrioro rasa - He 6onee 80 wmr/n, cepoBogopoaa He 6onee 3 wmr/n; pH - He meHee 6,5; Weno4YHOCTb

2+
=

24+
cebiwe 1+ , Mr-3KB/I; MepMaHraHaTHasi OKMCNsieMocTb He Gonee (U,l HSFe*7+ 5) Mmr/n @2 .

11.4. TlpumeHeHWe HacToOsILLEd TEXHONOorMM LienecoobpasHo rnaBHbIM 06pa3oM Ans HeGOonblUMX YCTaHOBOK

3 .
NpOV3BOAUTENBHOCTBIO A0 2-3 ThiC. M~ /CyT, GONbLUE NPON3BOAUTENBHOCTLIO - MPU HANMUYUN TEXHUKO-3KOHOMMYECKUX
obocHoBaHWN.

11.5. OcoGeHHOCTSIMM MeToZa SBMSIOTCA BbICOKAsi rPSI3€EMKOCTb (DUIbTPYIOLLEN 3arpy3ku U OTCYTCTBME OGpaTHOW
MPOMbIBKM, @ TakKe BO3MOXHOCTb WCMONb30BaHWSA [N 3arpy3kM  pasnuyHbix  MaTtepuanos. [lpu  3ToM
NMPOOOIMKUTENBHOCTb (PUIbTPOLMKIA COCTABMSIET HECKOMBKO MECSALEB UM 3aBUCUT OT COLAEpXKaHus xenesa B UCXOZHOM
BOZE, CKOPOCTU (DUNbTPOBAHS M MapamMeTpOoB 3arpy3ku.

B kauyecTBe (OUIbTPYIOLLEN 3arpy3kM MOryT WUCMONb30BAThCA KBAPLIEBbIA NECOK, OPOONEHbIA KepamauT, KupMud,
aHTpauuT, rpaBui U ap.

B X035MCTBEHHO-NUTLEBOM BOAOCHAGKEHUU HA MNPUMEHSIEMYID (DUNbTPYIOLLYIO 3arpy3ky HeobxoaMMO WMETb
pa3spelueHne MuHaapaBa co3Ho pecnyGnuku.

Bpemsi 3apsigku ounbTpyloLlen 3arpyskm HesHaumtensHo u cocTtaenser 1-10 4, nocrne 4ero obecnedynBaetcs
cTabunbHas paboTa ycTaHOBKM B Te4eHUe BCero punbTpoumkna.



TEXHOJIOMMYECKASI CXEMA U COCTAB COOPYXXEHUN

11.6. B cocTaB ycTaHOBKU BXOAST HaMoOpHble (OUIbTPbl, KOMMPECCOPbI UMW BO3OyXO4YBHbIE arperatbl, a Tawke
HeobxoAuMble NOACOGHO-BCNOMOraTernbHbIe NMOMELLEHNUS B COOTBETCTBUU C Ae/CTBYHOLLMMU HOpMaTUBaMU.

11.7. MNMpouecc obe3xenesmBaHns OCyLLECTBASETCH NO crieayoLen cxeme (CMm. 4epT.36):

ncxoaHad Boaa OT CKBaXUH NMogaeTcd B CMecuTernb C p336pr3FVIBaTeJ'IeM, HaxoasLwmncs B BerHeVI 4acTn HaNopHOro
cbvmpra, TyAa Xe nogaetcd cxaTbin BO34yX OT KOMMpeCcCcopoB Unn Bo3ayxoayBHbIE arperathl;

B CMecuTerne BoAa NepeMeLLrBaeTCsl C BO3[yXOM, PaBHOMEPHO pacnpefensisicb MO MOBEPXHOCTU (OUIbTPYHOLLEN
3arpysku, 3aTeM unbTpyeTcsl.

Mocne hunbTpoBaHUs Boda OTBOAUTCS K NOTPebUTENsM, a Bo3fAyX copackiBaeTcsi B aTMocdepy.

YepT.36. MNpuHUMNnanbHas cxema obe3xene3nBaHns BOA4bI METOAOM
BOZIOBO3YLLUHOrO huIbTPOBaHUsI

1 - ckBaXuHa; 2 - cbpoc Bo3ayxa; 3 - HanopHbIn punbTp; 4 - komnpeccop; 5 - nogaya Bogel noTpedutento

PACYETHbIE MAPAMETPbl COOPYXXEHUU U UX KOHCTPYKTUBHBIE OCOBEEHHOCTU

11.8. Mrowagk dunsTpo &, M 2, onpeaensitoT no popmMyne

F= Q (49)
Tw

3
roe Q - NIpon3BOANTENTIbHOCTb YCTAaHOBKU, M /CYT;

T NPOAOITKUTENBHOCTL PabOThl YCTAHOBKW, NPpUHUMaemasi He 6onee 22 4 ¢ y4eToM ykaszaHui n.11.17;

I’ - MPUHSATasi CKOPOCTb (PUIbTPOBAHUS, M/Y.



CkopoCTb  (bUIbTPOBaHUS MpuHUMaT 6-20 M/4 Cc y4eTOM codepXaHusi JXernesa B WCXOOHOW Boje U
NMPOOOIMKUTENBHOCTM (hUIbTPOLMKIA B COOTBETCTBUM C HOMOrpamMMmon (4epT.37).
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YepT.37. HoMorpamma 3aBMCMMOCTY NPOJOIMKUTENBHOCTN (OUNLTPOLMKNA OT NCXOAHOTO
cogepXaHus xenesa u ckopoctn MUNbLTPOBaHWS

11.9. Yucno dunbtpoB pomkHO ObiTb He MeHee pfAgyx. OaguH unbTp Jdonyckaercs Ans  YCTaHOBOK

npounssoguTensHocTeio Ao 1000 M3 [cyT.

11.10. Onsa knuMaTUYecknx paoHOB C pac4eTHOW 3MHeN TemnepaTypon Bo3ayxa He Huxe MuHyc 30 °C gonyckaeTcs
pa3smelleHne huUnbTPOB BHE 30aHUS.

11.11. KOHCTPYKTUBHO (PUMbTP COCTOMT M3 MeTannu4yeckoro Kopryca, B BEpXHerW 4acTu KOTOPOro pacnofioXeHbl
cMmecuTenb U pasbpbl3rnBatoLLee YCTPOWCTBO, B HDKHEN YacTy - pelleTka Ans NogaepXaHnus 3arpy3ku B He3aToNIeHHOM
COCTOSIHUW; NOA PELUETKON YCTaHOBMEH NOMNMaBKoOBbIN CTabunmnsatop ypoBHS Boabl. VI3 HbkHeN YacTu kopryca dunbTpa
BblBEAEHbl BOAOOTBOASILLMIA N BO3QYXOOTBOAALLMIA TPYOONPOBOAbI.

MpumeyaHne. Yeptexmn dunbTpa u ctabunusaropa yposHs paspabotaHsl LIHNSGI nHxeHepHoro obopygoBaHums.

[nsa pa3bpbi3rmBaHns BoAbl MOryT NPUMEHSATLCH OpPOCUTENMU NeHHble ApeHyepHble OMNA-3 n OrMA-3,5.

11.12. BbicoTa ounbTpyroLLER 3arpy3ku NpuHUMaeTcs pasHon 1,6 M. [lonyckaeTcst yBenuyeHne BbICOThI 3arpysku o 2
M MCXOASA U3 KOHCTPYKTUBHBIX BO3MOXHOCTEN (hnnbTpoB.

11.13. 'paHynomMeTpu4ecknin coctaB 3arpyskv MPUHUMAaETCA C YYETOM COAEepXaHus Xenesa B MCXOOHOW BoAde Wt
NPUHATON CKOPOCTU hunbTpoBaHus (No 4epT.38).
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YepT.38. Homorpamma fAnst onpefeneHnsi SKBUBANEeHTHOrO AMamMeTpa 3epeH 3arpyskit

E EDELL[ - UCXOOHOE coaepKaHue Xenesa B Boae, H - OpAuHaTa nond UeHTPOB MO BbICOTE CNosA 3arpy3ku,

X' - LWKana CKoOpoCTHn (bVIJ'IprOBaHMH; b 3 - WKarna 3KBMBall€HTHOro AnamMeTpa 3€pPEH 3arpy3ku

s yBenuueHnsi rpsi3eemMKoCcTy 3arpyska NpyHUMaeTcsl ¢ yObiBatoLLeN KPYMHOCTBIO opaKLmii (B HanpaBneHum cBepXy
BHU3). Mpun 3TOM pekomeHAyeTcs pa3fensaTh obLLyo BbICOTY 3arpy3ku Ha 3-4 crosi pasnuyHoii KpYnHOCTU.

Ha 4epT.38 npuBeneH npumep onpegeneHns onTMManbHOM KPYNHOCTW 3arpy3ku .:1’3 ans cnos tonwmHon 1,0 M npu

MCXOZHOM COAEpXaHU xeresa B Bofe 4 Mr/f, ckopocTn punbTpoBaHns 8 m/y; o, coctasun 2,9 Mm.

11.14. Tpon3BoAUTENBHOCTL KOMMPECCOPOB UMW BO34YXOAYBHbIX arperatoB onpefensietcs u3 HeobxoaMmocTu
obecrneyeHus OTHOLUEHWS KONMMYecTBa MOJABAeMOro BO3dyxa K KonmuyecTBy obpabaTtbiBaemor Bogbl 3:1, a
HeoBGXOAUMbIN HaNop paccYUTLIBAETCS UCXOAS M3 HeobxoaMMoro AaBreHust Boabl nocne hunbTpoB B 3aBUCUMOCTU OT
NPUHSATON CXeMbl BOOOCHabxeHNs obbekTa (C ogHUM NoabLEMOM, C ABYMSI MogbeMaMu, C pe3epByapamu, BOAOHANOPHOM
6awHen n 1.4.).

11.15. B cocTaBe ycTaHOBKM HEOOX0AUMO NpeaycMaTpmBaTh OAVH PE3EPBHbIA KOMMPECCOP (BO34YXOOYBHbIA arperar).

11.16. ®dunbTpbl crnegyeT BbIKMIOYaTL Ha pereHepaumio Npu OOCTMKEHUM npefensHon notepu Hanopa 10-12 m.
PereHepauuio cdounbTpytoLuen 3arpy3ku cnegyet npon3soanTb 10%-HbiM pacTBOPOM COMSHOW KUCMOThI B TedeHne 24 4 ¢
nocnegyloweri NpombiBKOW BoAoW. BmecTo pereHepaumm pgonyckaetcd 3ameHa oTpaboTaHHOW 3arpyskM HOBbIM
PUNbTPYOLLMM MaTepranom.

11.17. Tpu KpPyrnocyToyHOW 3KCniyaTauuuM yCTaHOBOK HeobxoauMMmo 4vepes Kaxgble 22 4 Mpov3BOAMTb NPOJYBKY
UNLTPOB BO3AYXOM B TEYEHWNE 2 Y, HA 3TOT Nepuos nogada BoAbl NpekpaLlaeTcs.

Mepen nyckoMm chunbTpa B 3KchnyaTaumio NPou3BoAUTCA obes3apaxmBaHue 3arpy3ku XJIOPHOW U3BECTbIO (XITOPHON
BOAOW) NpM KOHUEeHTpauun xropa 50 mMr/n n BpeMeHn KoHTakTa 24 4. 3atem cnegyeT NpoMbIBKa unbTpa BOLOA.

METOAUKA NMPOBHOIO OBE3XENE3UBAHUA

11.18. MpobHoe obeaxenesvBaHNe METOAOM BOAOBO3YLUHOMO (hUIbTPOBaHUS NPOU3BOAUTCS C LIENbIO onpeneneHus
BO3MOXHOCTM OUYUCTKM BOAbI JAHHOMO Ka4ecTBa U OCHOBHbIX TEXHOMOMMYECKMUX NapamMeTpoB paboTbl yCTAHOBKU (CKOPOCTM
hMnbTPOBaHMUs, rPaHyNIOMETPUYECKOTO COCTaBa, BbICOTHI U Matepuana 3arpy3kv, BPeMeHW (UIbTPOLMKNA U CTEeneHu
ynaneHus rasoB). Bce paboThl BbINOMHSOTCSA Ha AENCTBYIOLLEN CKBAXWHE.

11.19. MNpobHoe 06e3xene3nBaHne OCYLLECTBIIAIOT Criegyowmm 06pasom:
Ha OCHOBaHUW MpeABapuTerbHbIX aHanmM3oB WCXOOHOW BOAbI B 3aBMCUMOCTM OT COAEPXaHus >xenmesa Mo

HoMorpammam (cMm. u4epT.37 u 38) onpedenstoT rpaHyNoOMETPUYECcKUd COCTaB 3arpy3km W 3afaloT  CKOpPOCTb
pUnbTPOBaHUS;



B Ka4yecTBe 3arpy3ku 6epyT mMaTtepuanbl, KOTOpble He,D,e(bI/ILI,VITHbI Ons AaHHOM MECTHOCTU M pa3pelieHbl K
NCNOJIb30BaHUIO B BOOOOYNUCTHbIX COOPYXEHUAX CaHUTapHbIMU OpraHamMu.

VccnenoBaHnst Npon3BoasT Ha mogenu cunbtpa gunametrpom 100-200 MM 1 BbicoTol 2-2,5 M. Mogenb gomkHa ObiTb
obopyaoBaHa KOMMPECCOPOM, pa30pbI3arMBalOLLUM YCTPOWCTBOM U U3MepUTENbHbIMM Npubopamn. B Hee 3arpyxatoT
GunbTpyowmMn matepuan obien BeicoToin 140 cM € pac4eTHbIM rpaHyoOMeTpUYECcKM cocTaBoMm (4epT.39).

UepT.39. SkcnepumMeHTansHas ycTaHoBka Ansi obeaxenesnsaHus Boabl

1 - kopnyc unbTpa; 2 - 3epHUCTas 3arpyska; 3 - Tpybonposoa Anst nofayy Bogpl; 4 - pacxogomep; 5 - MaHOMETPbl;
6 - pasbpbizruBatens; 7 - Tpybonposoa ANsi nogayn Bo3ayxa; 8 - potameTp; 9 - TPeXXo40BOM KpaH;
10 - komnpeccop; 11 - npobooTbopHuKY; 12 - MepHbIN Bak; 13 - Tpybonposog Ans copoca huneTpaTa;
14 - TpybonpoBog Ansa oteoda dunbTpata; 15 - nogaepxmearoLas cetka; 16 - BO3ayxooTBog

B «kopnyce cunbTpa pasmelleHbl pa3bpbl3rMBaTenb, 3epHUCTas 3arpy3ka, KOTOpYK MNoOdepKMBaeT ceTka.
Bo3gyxoBog pacriofiokeH B HUXHEW 4YacTu koprnyca. B kopnyce u Ha TpyGornpoBodax ycTaHOBIEHbl MaHOMETpbl [nisi
M3MepeHus [aBneHusi Boabl U Bo3dyxa. KonuuecTBo Bo3gyxa, MNOOaBaeMOro KOMMPECCOPOM, peryrnupyetcs
TPEXXOO0BLIM KPAaHOM U U3MepsieTcsl poTaMmeTpoM. [ns oT6opa npo6 BoAbl U U3MEPEHUSI AABMNEHVS MO BbICOTE 3arpy3ku
B KOpryce YCTaHOBMeHbl NpoGooToopHUKkK. Pacxon Boabl onpefensieTcss MepHbIM GakoM, a obLuee KONMYecTBO BOAb,



rnpoLleaLlen Yepe3 yCTaHOBKY 3a Becb nepuvog paboThl, hukcupyetcst pacxogomepomM. GunbTpaTt U3 BoAoMepHoro Gaka
no Tpy6onpoBoay cOpackiBaloT B kaHANMU3aLMI0.

11.20. Nocne MOHTaXa ¥ Hanagkn ycTaHoBKM NPOU3BOAAT ee nyck. MNMepsas nopumns dunsTpaTa B TedeHne 10-15 MuH
cbpacbliBaercs, 3aTem oTbupaeTcsa npoba Ha xumudeckun aHanua. lNocneaytowme Npobbl oTOUpaloT Yepes Kaxaple 1-2
4. Korga pexvm paboTbl ycTaHOBKM CTabunuanpyetcs, npoby MoxHO BpaTtb yepes 4-6 4, kaxabli pa3 MKCMpYs pacxosq

BOZbl, CKOPOCTb (DUIbTPOBaHWS!, COOTHOLLeHUe "BoAa-Bo3dyX', MokasaHWe MaHOMeTpoB. [lonyveHHble pesynbTathl
aHanu3oB U Apyrue nokasaTenu 3aHOCAT B XXypHarn HabmnoAeHN .

12. OMUCTKA BOAbl OT CEPOBOAOOPOLA
12.1. na o4ncTKM BoAbl OT cepoBogopoaa pa3paboTaHbl a3paumOoHHBIN, XMMUYECKUIA 1 BUOXMMUYECKUA METOABI.
A3PALIMOHHbLIA METO[

12.2. A3pauyoHHbI MeToq yaaneHus cepoBOAOPOAa AOMNYyCcKaeTcsl NPUMEHSATL NMpY COAEPXKaHUM cepoBogopoda o 3

3
Mr/1 1 NPON3BOAUTENBHOCTM ycTaHoBKM 4o 500 M~ /cyT.

YnaneHue cepoBogopoda aspaumen crieqyeT OCyLecTBRsATb B Aerasatopax C AepeBSHHON XOPAOBOW Hacadkoun
(rpapupHsx).

TexHonornyeckue napamMeTpbl pa60TbI aerasatopos onpenendroT pac4eToM.

[0ns npefBapuTENLHON OLEHKM CriefyeT NpUHUMATL Harpysky pasHou 30 M3 /(ME'H) Ha rpagvpHI0, pacxof Bo3ayxa -

30 M3 Ha 1 M3 , BbICOTY CI1osi Hacagku - 3 M.

A DHEKTUBHOCTL yaaneH1s cepoBoaopoaa Nnpu aspaLmm Bosl B Aerasatopax & 3aBUCUT OT ee pH 1 He npesbiluaeTt
3HaYeHUN, yka3aHHbIX B Tabn.15.

Tabnuua 15

pH 6,0 6,5 7,0 7,5

2.% 90 80 60 40

12.3. [lerasaTopbl credyeT pacnonaratb Ha OTKPbITOM BO3dyxe Unu B nomelleHun. CepoBofopos TOKCUYEH, nput
KOHLIEHTpaLMn CMecu CepoBOZOpoAaa C Bo3ayxoM 4,3-46% B3pbIBOOMNAaceH, No3ToMy NMOMELLEHUs iera3aTopoB creayet
o06opynoBaTh NPUTOHYHO-BBITSXKHOWM BEHTUNSALMEN C 12-KpaTHEIM 0GMEHOM BO3ayxa.

XUMUYECKUA METO[,

12.4. Xvimnyecknn meton O4MCTKM BOAbI OT CEPOBOAOPOAa criedyeT MPMMEHsATb Npu CogepXaHnm ceposogopoda Ao
10 mr/n. MeToag OCHOBaH Ha peareHTHOM OKWCMEeHWM CepoBOAOPOAA, Koarynsumm v unbTPOBaHWM Yepe3 CKopble
uUnbTPbI.

12.5. [ns okucneHus cepoBoaopoda MNMPUMEHAKT XIMop UM XnopcoaepXalme OKUCIUTENnn, 030H, nepMaHraHat
Kanua, a Takke SHeKTpOXVIMMHeCKMVI MeToA.

[lo3bl okucnuTenen 1 npeobnagaroLme NPOAyKThl peakuum npuBeaeHsl B Tabn.16.

Tabnvua 16



PeareHTt [o3a peareHTa, MrHa 1 mr Mpeobnagatowme
cepoBogopoaa NPOAYKTHI peakLum
Xnop 5 Cepa
8,4 Cynbdartsl
O30H 1,4 Cepa
1,9 Cynbdartsl
MepmaHraHaT kanus 3 Cepa
6,2 Cynbgartsl

I'Ip|/| onpeneneHmn obuwero pacxona peaFeHTOB-OKMCﬂMTeﬂeVI ana 06pa6OTKI/I BoAbl Heobxoanmo yynuTbiBaTh UX
n0Tpe6neHme TakKxXe gpyrumm (Kpome ceposonopona) OKMCndarowmnMmnca coegnHeHnAaMmn, KoTopble HaxoaAaTca B BOeE.

12.6. Pacnpegenutenu n cmecuteny peareHToB ¢ BOAOW criegyeT NpUMeHsTb 3akpbiToro Tuna (cM. pasg.1). dunbTpsbl
Heobx0OMMO NPOEeKTMpOBaTb C BOAOBO3OYLUHOW MPOMbBIBKOW, MPUHUMAsA [03y KoarynsiHTa Ha OCHOBaHWM OMbITHbIX
onpegeneHuin. OpMeHTMPOBOYHO OHa MOXET ObITe NpuHATa 25-30 Mr/n no 6€380AHOMY CEPHOKUCIIOMY amtOMUHWUIO.

BUOXUMUYECKUA METOL*

* Cne,u,yeT NPUMEHATDL B 3KCNEepUMeHTallbHOM NopAnKe.

12.7. MeToq o4MCTKM BOAbl OT CEpOBOOOPOAA B peakTope BUOXMMUYECKOrO OKMCIEHUS OCHOBaH Ha UCMOMb30BaHWUK
rnaBHbIM 0bpas3om TMoHoBbIX 6akTepuit Thiobacillus thioparus.

12.8. B peakTtope GMOXMMMWYECKOrO OKUCMEHUS] UCXOAHas BoAa MPOMYCKAETCH CHWU3Y BBEPX Yepe3 3aTomMneHHYH
3epHUCTYI0 3arpy3ky U GapGoTupyeTcsa BO34yXoM, B pedynbTate uepe3d 1-3 Hedenu Ha 3arpyske pasBuBatOTCS
MUKPOOPraHn3Mbl, OKWCIISIOLLME CEPOBOAOPOA [0 Cepbl UM  CynbgaToB. YBENUYEHWe MPOOOIIKUTENBHOCTU U
WHTEHCMBHOCTU aspauuy BedeT K CHKEHUID B COCTaBe MPOAYKTOB peakuuy CodepXkaHusi cepbl U YBEMUYEHUHO
KOHLIEHTpaLmu cynbaTos.

B cocTaB ouMCTHOI yCTaHOBKM BXOAAT (4epT.40): peakTop GMOXMMUYECKOTO OKUCIEHUS; BO3OyXO4yBHblE arperatbl
unbTpaMu Ans OYNCTKM BO3AyXa, MOAABAEMOr0 B PeakTop GUOXMMUYECKOTO OKUCIEHUs; 6avok Ansi NpUroToBreHUs
pacTBopa GUOreHHOro KOMMOHEHTa - TpunonudocdaTta HaTpus; ckopble UNbTPLI. PeakTopsl pacnonaratioT BHe 34aHus,
npegycMaTpuBasi creuvanbHble MeponpusTUS MPOTUB 3amMep3aHus, a Takke NPOTWB 3ara3oBaHHOCTU KONOALEB U
KOTNMEKTOPOB.
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UepT.40. CoopyxeHus Ans yaaneHus MapraHua u3 Bofbl GUOXMMUYECKUM METOLOM



1 - peakTop BUOXMMMYECKOrO OKMUCTEHNS; 2 - BaYoK AN NPUroToBNEHUs pacTeopa Tpunonudocdara HaTpus;
3 - cKopbIvi punbTp; 4 - BO3AyXoAyBHbIE arperaThl ¢ PunbTpaMu AN O4YMCTKN BO3ayXa

12.9. Metog cnegyeT npumeHsTb Npu Temnepatype Bogel 6-30 °C, obwem cogepxaHum ceposogopoga Ao 50 mr/n,
xenesa gByxBaneHTHoro - Ao 0,3 mr/n, pH ucxogHon Boabl - 7-9. 3dpeKTMBHOCTL OYUCTKM BOALI OT CepoBoopoaa
nocne ee obpaboTkun B peaktopax u dpunbTpax coctaenseT 95-99%.

12.10. B cny4ae o4ncTKM OT CEPOBOAOPOAA NOA3EMHbIX UMW APEHaKHbBIX BOA, MyTHOCTb KOTOPbIX NpeBbiwaeT 15 mr/n,
nepeg peakTopoM OMOXMMMYECKOTO OKUCIEHUS HeobOXO0AMMO yCTpauBaTb COOPYXEHWS Ans OCBETMIeHWS BOAbl C LEenbio
npeaoTBpaLLEeHNs 3aCOpPeHns pacnpeaenuTenbHON CUCTEMbI U 3EPHUCTON 3arpy3ku peakTopa.

12.11. HeobxogumocTb ounnbTpoBaHMA BoAbl, NpoLUeALLen Yepe3 peakTop BUOXUMUYECKOTO OKUCTIEHWS, BbISICHAIETCS
B pe3yrnbraTe TEXHOMOrMYEeCKUX Wu3biCKaHui. PunbTpoBaHWe npegycMaTpuBaeTcs, €ecnvM  MYTHOCTb  BOAbl,
npegHa3Ha4YeHHON Ansl MUTbEBBIX Lieneit, nocne peakropa BMOXMMMYECKOro okncneHus npesbiwaeT 1,5 mr/n. dunbTpsbl
cnepyet nNpUMeEHATb € 3arpy3koin kpynHocTeto 0,7-1,6 MM un Beicoton crnos 1,5-2 M. [MpoekTupoBaHue UNbLTPOB
HaANeXuT OCyLLEeCTBNSATL B cOOTBETCTBMMN co CHUIM 2.04.02-84.

12.12. B Tex cny4asix, korga dunbTpoBaHue 6e3 koarynsuum He obecneyvBaeT OYWUCTKY BOAbl OT aKTMBHOIO una,
obpasylowerocs B peaktope OMOXMMMYECKOro OKWUCreHusi, neped dunbTpamu Bogy cregyeT obpabaTbiBatb
KoarynsHToMm. Nocne dunbTpoB HagNeXxuT npegycmaTpyBaTth XI0pUpoBaHne BoAbl 4030, paBHONM 2-3 mMr/n. MNpombiBka
VnbTPOB - BOAOBO3AYLLUHAS.

12.13. TlpombiBHblE BOAbl (OUMLTPOB nocrie 06paboTkM WX KoarymsgHTOM WM IOKYNSHTOM W OTCTavBaHWS
uenecoobpa3Ho BO3Bpallate B peakTop OMoxvmmuyeckoro okucreHusi. [pogormkuTenbHOCTe OTCTaMBaHWA BOAbl - He
MeHee 5 4. [NpombiBHbIE BOALI MOTYT coAepxaTb rMapoKCHa antoMUHUS (MK xenesa), akTUBHbIA U U KOTNNOWOHYHO Cepy.
MNpoMbIBHbIE BOAblI HE codepxaT BeLLecTB, KOTOpble npendTcTBoBany Obl cOpocy 3TWX BO4 WM BbiNaBLIEro M3 HUX
ocafka B CeTb X03NCTBEHHO-(heKarnbHOWM KaHannaaumm.

12.14. MNpwn pH 7-9 nponcxoauT MHTEHCMBHOE MornoLleHne mukpoopraHmamamu Thiobacillus thioparus pactsopeHHoro
ceposogopoga 13 Bogbl. Npu pH obpaboTaHHoW Boabl cBbiwe 7,5 n obLiemM coaepxaHun CepoBOAOpPOAa B MCXOOHOW
Boge Ao 20 mr/n nmocne pasBUTUA MUKPOOPraHW3MOB (aKTUBHOMO WMa) Ha MOBEPXHOCTWM 3arpy3kn He MpOoMCXoauT
3arps3HeHVs OKpyxatoLen cpedbl Bblbpocamu cepoBogopoda W3 peakTopa B Bo3gyx. [pu Gonbliem cogepaHuu
cepoBogopoda B Boge credyeT MpPOBECTU TEXHONOrMyeckne M3bICKaHWSA Ha OMNbITHO-NPOMBILLNIEHHOW YCTaHOBKe Ans
onpegeneHns KonmyecTea BbIOPOCOB cepoBogopoda. OuncTka BO3AYLUHbIX BbIOPOCOB OT cepoBoAOpoAa MOXET ObiTb
npegycMoTpeHa U3BeCTHbIMU METOAAMM.

12.15. Peaktop GUOXMMMYECKOTO OKUCMEHMSA NpeacTaBnseT cobon pe3epByap C MEePeKpbiTUEM U3 CbEMHbIX MIWT,
3arpy>XeHHbIN WebHem unu rpaBuemM c KpynHocTeto 3epeH 10-30 Mm, ¢ TonwwmHon cnos rpasus 1,0 m. TonwwmHa cnost
BOObl Hag 3arpy3koi dormkHa ObiTb He MeHee 1,0 m. lpu obwen BbicoTe peakTopa He MeHee 3 M yAenbHYH

rMApaBnNUYecKyro Harpysky Ha 1 m 2 nrnowiagm peaktopa v yaenbHbIA pacxod Bo3ayxa Ha 1 M3 obpabaTbiBaemMol Bogbl
MOXHO NpUHMMaTb no Tabn.17.

Tabnvua 17
O6Luee cogepxaHue YpenbHas YaenbHbl pacxoq
CoeaVHEeHun rmgpasnuyeckasi 3 3
cepoBoaopoaa B 3 3 Bo3dyxa, M~ Ha 1™
ncxomHoii Boge, Mr/n Harpyska, M~ /(M ~ -cyT) BOAbI
o 20 210-70 2-4
20-50 70-40 4-7

I'Ipmmeanvm: 1. PeKOMeH,EI,yeMbIe napameTpbl AOnA  KaXOoro KOHKPETHOro obbekTa cnenyetr npoBepATb
TEXHONOIM4YeCKMMUN N3blCKAaHNUAMN.

2. B 1abn.17 gaHbl napameTtpbl npu Temnepatype Bogabl 9-10 °C. MNpu TemnepaType Bogbl 6-8 °C rmgpasnuyeckast
Harpyska ymeHbluaetcsi Ha 50%, npu Temnepatype cBbiwwe 15 °C - ysenununsaetcs Ha 50%.



12.16. OTBOZ BOAbI M3 peakTopa crnegyeT npefycMmaTpuBaTb MO AEPEBSIHHbIM UMM NAacTMaccoBbIM kenobam,
YCTaHOBMEHHLIM B BEPXHEW YacTW peakTopa TakuMm o6pa3oM, UTOObl BEpXHSiSi KpOMKa ernoGoB pacrornaranacb CTporo
ropu3oHTanbHo. PaccTosiHue mexay xenobamu OormkHo GbiTb He Gonee 2 M. lMnolwaab ogHOro peakTopa, Ucxoas W3

2
ycnoBua paBHOMEPHOIo pacnpeneneHna BoAbl U BO3ayxXa no ero nnowaau, cnegyet npuHiMmaTb He 6onee 100 m

12.17. Yucno He3aBUcMMO paboTaroLlLmMX OTAENEHUA peakTopa NpUHMMalOT He MeHee YeThbipex. [pegycmaTpmBaercst
BO3MOXHOCTb NOJayun Bcel BoAbl M BO3A4yXxa B OQHO OTAENEHNE peakTopa C Lerbio MPOMbIBKU 3arpy3ku.

Hapnexut npegycmaTpuBate BO3MOXHOCTb OMOPOXHEHUSI peakTopa [Afisl OCYLLECTBIEHUS] PEMOHTHBIX paGoT
npounakTMYeckoro ocCMoTpa.

12.18. Ha gHe peakTopa ycTpauBaloT ABe pacrnpeaenuTenbHble CUCTeMbI: OZHY - AN pacnpegeneHns Bodbl, Apyryto -
Ans Bosgyxa. PacnpegenvTenbHble CUCTEMbl pasMelLaloT Ha AHe pe3epByapa NoA NOXHbIM AblpYaTbiM OHULLEM, Ha
KOTOpOe yKnagblBaloT rpasun unu webeHb. [uametp oTBepctuii B Tpybax Ansa pacnpegeneHuns sogel - 10 mm, war
mexay oTrBepctusmu - 0,5 M. PacctosHue mexgy Tpybamu gns Bosgyxa - 0,25 m, mexagy otBepctusmu - 0,15 m.
OTtBepcTua B Tpybax AnA Bosgyxa AmameTpom 3 MM pacrnonaratioT nog yriom 45° BBepx ¢ obenx CTOpoH Tpyb B
LLaxMaTHOM NopsiAKe.

CymmMapHas nrowafb OTBEPCTUA B KaXOOM OTBETBIIEHUM CUCTEMbl Nodauu Bogbl AorpkHa cocTaensAte 0,3-0,35
nroLiaam nornepeyHoro ceveHust TpyGhbl, CyMMapHasi nroLaib MnornepeyHbIX ceveHwin otseTnexuii - 0,4-0,6 nnowaam
MoMepeYHOro CEYEHNs KOMmeKTopa.

B KoHUe Kaxgown pacnpe,qenMTeanon pr6b| M Ha Marmcrtpanm Bo3ayxoBoaoB OOJSTKHbI ObITb YCTaHOBJIEHbI CTOAKN C
3aABMXKaMN 1NN CbeMHbIMU 3arnywkamMmn anda npoaysku BOS,D,yLLIHOVI pacnpe,qenMTeanoM CUCTEMbI. BOSJJ.yXOBO,D,bI
nepen nyckom B 3KCnliyaTaunto npoayBaroT, yaanaa Bo3ayx Yepes cneynarnbHble 3a4BUXKKU UK 3armnyLluKn.

Cuctemy AOna pacnpegeneHuss Bosdyxa HeoGXoAMMO pacnonaraTb Ha OAHOW OTMETKE CTPOro ropM3OHTanbHO.
[lonycTMmoe OTKINOHEeHWe AOMKHO GbiTb He Gonee £3 MM.

CkopocTb ABWKeHUst BOAbl B Ha4yane AblpdaTton Tpybsl - 1-1,5 m/c, Bozayxa - 15-20 m/c, ckopocTb Bbixoga BO3dyxa U3
oTtBepcTun - 40-50 m/c. MaructpanbHble BO34yXOBOAb! YKMaAbiBalT Bbille YPOBHS BOAbl B peakTopax. Heobxogmmo
obecneyrBaTb paBHOMEPHOCTb pacnpeaeneHns Boapl U Bo3gyxa (He meHee 80%).

Tpy6bl Ans nofayn Bo3ayxa yknafbiBaloT Ha AepeBsHHbIE UMW NIacTMaCcCOBbIE OMOPbI U KPEMNAT K ONopam XoMyTamu
C peauHoBbIMY NpoknazkamMu. Onopbl KPENAT K AHWLLY peakTopa, XOMyThl ycTaHaBnmBatoT vyepes 1,0 M.

BHyTpeHHIOI0 NOBEPXHOCTb peakTopa criegyeT 3alumilats aHTUKOPPO3UOHHBIM MOKPLITUEM.

12.19. [Ina TpaHCNopTUPOBaHWSA BOObl, COAEPXKaLLEN CEpOBOAOPOA, NPeanoYTUTENBHO NMPUMEHSATL TPYObI:
acbecTouemeHTHble HanopHble (FTOCT 539-80) ¢ acbecToLemeHTHbIMU MydhTamu Tuna CAM,;

13 BbICOKOXPOMUCTLIX cTanen mapok X25T, X17T, X21H5T, X18H10T;

13 NOMMITUIEHA BbICOKOIO AaBneHus n Huskon nnotHoctu MNHIM (TOCT 18599-83).

ApmaTypy HEOGXOAMMO NPUMEHSATE B KOPPO3MOHHO-CTOMKOM UCMONHEHUU. MOXHO UCMONb30BaTh BEHTUMU U KNanaHsbl
U3 nnacTMacc (BUHWMacTa, NonuaTureHa), a Takke CTanbHy U YyryHHYo apMaTypy, (yTepoBaHHyto NnacTMaccomn unm
peauHol. MaTtepvan Ansi MOKPbITUSI BHYTPEHHEN MOBEpPXHOCTM Tpy6G M pe3epByapoB [AOIDKEH MpegycMaTpuBaThCs B
cooTBeTCTBUM C "lepeyHeM MaTepuarioB W peareHToB, pa3pelleHHbIX [MaBHbIM CaHUTapHO-3MUAEMUOIIOTMYECKUM
ynpaeneHwem MuHagpasa CCCP ans npMMeHeHusi B MpakTUKe XO3sIMCTBEHHO-NMUTLEBOrO BopocHabxkeHus". MpoxoaHble
ranepen Ans TpyGOMpoBOAOB M apMaTypbl Hagnexut obopynoBaTb MpUHYAUTENbHOW BeHTUNsAUuMen c 12-kpaTHbIM
obMeHOM BO3ayxa, a Takke 0GOrpeBoM.

12.20. PacTtBop Tpunonudocdata HaTpusi OO3MPYETCA Nepen pPeakTopoM OMOXMMUYECKOrO OKUCIIEHWSI C LIENblo
WHTEHCUdMKaLMM B criydae HeoOXOAMMOCTU pasBuTUSA TMOHOBLIX BakTepuid. [Josa TpunonudocdaTa HaTpus - 0,5 mr/n

H—
(no P03 ). C uenblo ynyuwenus npouecca pacTBopeHust Tpunonmdocdara HaTpusi Npu NPUrOTOBMIEHUN paGoyero
pacTBopa criegyeT npefycMOTpeTb BO3MOXHOCTs 6apboTUpoBaHUS BOAb! BO3AYXOM B pAaCTBOPHOM Gake.

JoaupytoT TpunonudocdaTt HaTpusi HENPEPLIBHO B NEPUO, MyCcKoHarnafoYHbIX paboT B TeueHne 3-4 Hefenb, a 3aTeM
nepuoanYecku Npu yxyaweHun appekta OUNCTKM B TeUeHUE 2-4 CyT B MecsL.

PactBop Tpunomudgocdata HaTpusi HeoOXOOMMO MpuroTaBnMBaTe B 6akax C aHTUKOPPO3WOHHOW  3aLUMUTON.



KoHueHTpaumto pabounx pacTBopoB Hagnexut npuHumate 0,5-3% B pacyeTe Ha TeXHUYECKUA MNpPOAYKT,
NPOAOIKUTENBHOCTL PACTBOPEHUST C MPUMEHEHMEM MEXaHWYECKUX MELLAnoK MMM CkaToro Bo3gyxa 4 4 - npu
Temnepatype Bogbl 20 °C, 2 4 - npu Temnepatype Boabl 50 °C.

Ecnu aHanua nokaxeT, YTO B peakTope OUOXMMMYECKOTO OKUCHEHUsI oTnaraeTca kapGoHaT Kanbuus, To Ans
npenoTBpalLeHusi 3apacTaHus 3arpy3ku peaktopa pacTeop TpunonudocdaTa HaTpus [O3UPYIOT MOCTOSIHHO (Jo3a 2 Mr/n

no PC&_ ).

12.21. Tpy CyMMapHOM COAEPXXaHUM aMMOHUSI, HATPATOB U HUTPUTOB B NMpUpoaHoi Bode MeHee 0,2 mr/n (no 1)
crnegyeT npegycMaTpuBaTh [0O3MpOBaHME B UCXOAHYH BOAY TakkKe amMMuaka B KayecTBe OMOreHHoro KOMMOHeHTa.
[o3npoBaHue ammuaka OCyLLEeCTBNSETCA HeMpepbIBHO B Nepuog NyCcKkoHanagouHblx paboT B TeveHne 2-3 Hegenb 0301

0,5 mr/n (no IM), a Tawke neproanyeckn B criyyae yxyaweHNs 3dEKTUBHOCTM OUMCTKM BOAbl OT CEPOBOAOPOAA B
TeyeHne HeCKombKuX AHen 2-3 pasa B rof. [na [o3MpoBaHUs aMMuaka MOXHO MCnornb3oBaTh xrnopatop. B xnopaTtopHon
He [AOMMKHbl HaxoAuTbCA OJHOBPEMEHHO GanmnoHbl C aMMUakoM U XJIOpoM BO u3bexxaHne obpasoBaHusi XIIOPUCTOro
amMmoHus. bannoHbl ¢ aMMyUakoM HeobxoAMMO XPaHWTe OTAENbHO OT 6anmoHOB C XIOPOM B cooTBeTcTBUM co CHuI
2.04.02-84. JosnpoBaTb aMmmM1ayHylo BOAy CreayeT no MeTannnyeckum Tpydam.

12.22. TNpu obpaboTke B peakTope GUOXMMMYECKOrO OKUCIIEHWS BOAA MOXET cTaTb HecTabunbHon. B pesynbraTe
OKMCrieHusi cepoBogopoda A0 cynbdatoB M 0Opa3oBaHWs CepHOW KucnoTbl pH Boabl MOHWxaeTcs. B pesynbtaTe
Aecopbunm 13 Bodbl YaCT PacTBOPEHHOro AMoKeuaa yriepoga npu 6apbotnposaHumn Bogel Bo3gyxom pH obpabotaHHON
BOAbl nosblwaercs. CymmapHoe BrvsiHME 3TUX NPOLECCOB crieqyeT onpeaensTe aKCNepuMeHTanbHO Npy BbIMOMHEHUN
TEXHOMOMMYECKNX U3bICKaHUIA.

Boaa, Hanpasndemas I'IOTpe6VITeJ'IPO, [OMKHA ObiTb CcTaburbHa. OLl,eHKy cTabunbHOCTM BOAbI pekomMmeHayeTca
BbIMNOJTHATb 3KCNepuMeHTalbHO. |_|pVI OTCYTCTBUN OaAHHbIX TEeXHOJNOrnM4ecKnx M3blCKaHU OLUEHKY CcTabunbHOCTM BOAbI
npon3BoOAT NO MHOEKCY HacblleHUA BOObl Kap60HaTOM Kanbuna Ha OCHOBE XMMUYECKNX aHaNM30B, BbIMOJTHEHHbIX Mpu
nposeaeHnn MCnblTaHUN MOLENbHON YCTaHOBKM NO OYUCTKE BOAblI OT cepoBogopoaa.

13. OBEC®TOPMBAHME BO[bl METOAOM KOHTAKTHO-COPELIMOHHOM
KOArynauum

CYWHOCTb METOAA U OBJIACTb NPUMEHEHUA

13.1. 0GechToprBaHUE BOAbl METOLOM KOHTaKTHO-COPOLIMOHHOM Koarynsiuum OCHOBaHO Ha CMOCOGHOCTY MpPOAYKTOB
rMaponun3a antMUHUEBBIX KOArynsHTOB (CEPHOKUCIIONO artoMUHUSI, OKCUXIoprAa antoMuUHUs) U3Bnekate (pTop M3 BoAbl.
Mpouecc BblgeneHWs Topa M3 BOAbl 3HAYUTENbHO WHTEHCUULIMPYETCS B 3EPHUCTOM Croe (OUbTPOBarbHOro
COOPYXXEHUsl, HanpuMep, TWMa KOHTaKTHOTO OCBETNUTENs. B 3Tom cnyyae copbuus ¢Topa OcCyLUecTBrsSeTcs Ha
NMOBEPXHOCTU KOHTaKTHOW 3epHUCTON cpeapbl.

13.2. [Ona obecneyeHuss TpebGyemon rnybuHbl n 3ddeKTMBHOCTM npouecca obecdTopuBaHMs Heobxoouma
npegBapuTenbHasa 3apsigka 3arpy3ku - HakonfieHne B Hel M3bbiTka rMaponu3yembiX B BOAE CONeEN, coepaliux
rmapokeug anoMuHuns. 3apsaky cnegyeT OCyLLeCcTBNSATe B CAMOM Havare Kaxgoro unbTpoumKia n npon3BoauTe nyteM
nogayn B BoAy B TeveHMe 1-2 4 MOBbILWEHHON [03bl KoarynaHta. 3atem Ao KoHua dunbTpouyrkia B Bogy HeoO6Xoammo
BBOAMTL pabouyio [o3y koarynsHta, kotopas B 3-5 pa3 meHee 3apsgHoW. [ns noBbilleHWs MPOYHOCTM ocagka mpwu
MOBbILEHHOM codepxaHunm Topa B WCXOOQHOW BOAe [AOMNOMHUTENbHO BO3MOXHO BBedeHWe B Bogy
dnokynsHTa-nonuakpunammaa.

13.3. O6nactb NpMMeEHeHVUs1 METOAA OrpaHUYMBAETCS CreayLWMMN OPUEHTUPOBOYHBLIMY 3HAYEHUSAMW MOKa3aTenen
KayecTBa WCXOOHOW BOAbl, KOTOPble B KaXOOM KOHKPETHOM Crflydae HeobXoaMMO KOpPpPeKTMpoBaTb MNPOGHBIMA
TEXHOIMOTMYECKUMU U3bICKaHUAMU: pTOp - He Bonee 5 Mr/n; xecTkocTb - He MeHee 1,5-2,0 Mr-aKkB/I; LWenoYHocTb - Ao 3-5
mr-akB/n; pH - 7-8; cepoBogopog - Ao 1,5-2,0 mr/m; xxeneso (I1) u (1) - go 5 mr/n.

13.4. MeTton pekomMeHOyeTCA WCNonb30BaTb Ha CTaHUuusAX npoussoauTensHoctbio 1600-20000 m 3 /cyT. Tpm
COOTBETCTBYIOLLEM TEXHUKO-3KOHOMWYECKOM OOOCHOBaHWM BO3MOXHO MPMMEHEHWe MeToda Afs CTaHumn Gonbluen
npounssoautenbHocTU. [pn MeHbLUen nponsBoguTenbHOCTM obecdTopuBaHMe criegyeT OCYLLEeCTBATb Ha yCTaHOBKaX
Tuna "Ctpya" (cm. pasa.14).



COCTAB COOPYXEHU N CXEMA PABEOTbl CTAHLIMXM OBEC®TOPUBAHUA

13.5. B cocTaB 0OCHOBHbIX COOPY>KEHWUI CTaHUmMn obecdpTopnBaHus cnegyeT BKOYaTh:

KOHTaKTHYIO Kamepy, COCTOSILLYI0 M3 [BYX CMEXHbIX WM OTAENbHO pPacronoXeHHbIX cekuun. OgHa mn3 cekuui
npegHasHayeHa Ans nodayu B BOAY MOBLILEHHOrO 3apsigHOrO pacxoja KoarynsHta, apyrasi - ons BBofa pabouyero
pacxopa*;

* |_|pVI NPOEKTUpoOBaHUN MOryT ObITb pacCcMOTpeHbl U Apyrne BapunaHTbl noga4vn B BOAY MNOBbIWEHHbIX 3apAAHbIX 003
KoarynsaHTta.

hUnbTPOBaribHbIE COOPYXKEHUST C BOCXOASALLMM NMOTOKOM BOZb! - KOHTaKTHbIE OCBETNUTENM;
pesepByap Ansi cGopa nepeoro unbTpaTa;

pesepByap ans c6opa o6ecthTopeHHOM BoAbI (pe3epByap YNCTOW Boakbl);
pe3epByap-0TCTOMHMK MPOMbIBHbIX BOZ.

Kpome Toro, Ha cTaHuun obechToprBaHMs crneayeT npegycMaTpvBaTb peareHTHOe X03SMCTBO AN1s1 NPUIOTOBMEHMS U
[03/pOBaHUA pPacTBOPOB KoarymnsiHTa, LEeroYHOro peareHTta v nonvakpunamuga, YCTPoWCcTBa Ans obessapauBaHus
BOAbl 1 06paboTkn ocagka.

13.6. MNpuHuMNuanbHas cxema cTaHUUM NokasaHa Ha 4epT.41. Bopa, 3abupaemas u3 Bogo3abopa, nopgaetcs B
KOHTaKTHYI0 KaMepy 1 obpabaTbiBaeTcs B Havarne unbTpoumkra 3apsiaHbiMuY, a 3atem pabounummn go3amu koarynsHTa. B
KOHTAKTHbIX OCBETNMTEMNAX BOAa MNPOXOAWUT CHU3Y BBEPX 4Yepe3 Crion 3apshKeHHOW UnbTpyloLLE 3arpysku, raoe
0CBOOOXOAETCA OT MOBbLILWEHHBLIX KOMNMMYECTB oTOpa, 3aTteM (unbTpaT nocregoBaTenbHO MOCTYMaeT B pesepByapbl
NPOMbIBHOM M 4YUCTOW BOAbl: NepBbin unbTpaT HanNpaBnsiOT B pe3epByap MPOMbIBHOM BoAbl (B TeveHue nepuoaa
3apsiaKM), Nocre OKOHYaHWs npoLecca 3apsiaku - B pe3epByap uncton (obecgtopeHHon) Boabl. [epen noctynneHnem B
pesepByap BoAa noasepraetcst obessapaxueaHuio. Bogy 13 pesepByapa nepBoro unbsTpara UCnonb3yT TONbKO ANis
NPOMbIBKM KOHTaKTHbIX OCBETIUTENEN.

YepT.41. MNpuHUMnuanbHas cxema paboTbl cTaHuun obecToprBaHus BOAbI

1 - apTe3naHcKkasi CKBaxuHa; 2 - 3apsgHas kamepa cmecuTens; 3 - nogaya KoarynsHTa;
4 - paboyas kamepa cMmecuTens; 5 - KOHTaKTHbIN ocBeTNUTENb; 6 - pesepByap cbpoca nepBoro MuUnbTPaTa;
7 - nogadva cofpl; 8 - pesepByap-0TCTOMHUK MPOMbLIBHOW BOAbI; 9 - nofadva xnopa; 10 - pesepByap 41CTon BoAbl;
11 - nogava Boabl NOTpedbuTento

CTo4Hble BOAbI OT NPOMBbIBKM KOHTAKTHbIX ocBeTNUTENEN cnegyet C6paCbIBaTb B pe3epByap-OTCTOVIHVIK NPOMbIBHbIX
Bo4. locne oTcTtamBaHuns u HeﬁTpanwaaumm LEeNnoYbi0 OCBETIIEHHYIO BOAY UMK HanpaBnAkT B royioBy COOpy)KeHVIIZ, nnm



cOpacbiBaloT B kaHanu3aaumio. Cbipoit 0cafiok NoAalT Ha COOPYXXEHWs o ero obpaGoTke.

13.7. KoHTakTHyt0 Kamepy cnegyeTt ycTpamaTb Mo TUMY BXOOHON Kamepbl, MPUMEHAEMON ANs CTaHUUA KOHTaKTHOro
OCBETNEeHUs1 Npy OocBeTNeHnn n obecuBeumBaHm Boabl (Mo CHuIM 2.04.02-84). Bpemsi npebbiBaHna Bogbl B 3apsigHOM
CeKL MW OOMMKHO COCTaBMATb 2-3 MMWH B pacyeTe Ha 3apsiAKy OQHOro KOHTaKTHOro OCBETNUTENs, B paboyen cekuun - 3-5
MWH B pacyeTe Ha 0OLLMI pacxod BOAbl CTaHLMMN.

KOHCTPYKTUBHO-TEXHOMOMMYECKME  pELUEeHUS  KOHTaKTHbIX OCBeTNMTenen craHumm obecdTopyBaHWa  BOAbI
pekoMeHAyeTCs NpMHUMaTh Takke B cooTBeTcTBUMM co CHMIM 2.04.02-84. CkopocTb donnbTpaumum NpuHUMatoT paBHon 3-4
M/4 (Npu cogepxaHum dpTopa B UcxogHoun Boge 4-5 mr/n) n 4-5,5 m/y (Npu ucxogHom cogepxkaHum dotopa meHee 4 mr/n).
OcTanbHble nMapamMeTpbl NPUHMMAIOT CRegylLwWwyMn: BbiCOTY Crosi dunbTpylowen 3arpyskm - 2,0 M; 3KBMBANEHTHbIN
Avametp 3arpyskun - 1,0-1,2 MM; KO3 PULMEHT HeEOQHOPOAHOCTH - 2,2-2,5. TpoJOIMKUTENBHOCTE LKA NpY yKasaHHbIX
napameTpax pekoMeHayeTcs npuHumMaTh 12-18 4 B 3aBMCUMOCTU OT MCXOAHOIO coaepXaHus dTopa.

13.8. lNpoekTupoBaHMe peareHTHOro XO3sCTBa CreayeT OcyllecTBNSATb B cootBeTcTBMM co CHul 2.04.02-84.
OpveHTNPOBOYHbIE A03bl peareHTOB PEKOMEHAYIOTCA CrieaytoLume:

[03a KoarynsiHta - CepHOKMCIIOro antomMmnHus - no 6e3sogHoMy npoaykTy: 3apsgHas - 300-500 mr/n, pabouyas - 65-130
mr/n;

[03a cofbl Anst HeMTpanuaauum NPOMbIBHbLIX BoA, 1 ocagka - 50-80 mr/m;
po3a nonunakpunamuga (MAA) - 0,1-0,3 mr/n.

MpumeHeHune TNAA pekomeHayeTca npegycMaTpuBaTth Npy cogepXaHum dtopa B UCXOAHOW Boge cBbiwe 3 mr/n. MAA
BBOASAT B KOHLIe paboyeli cekuum KOHTaKTHON Kamepbl.

lMapameTpbl MPOMBIBKM KOHTAKTHbIX OCBETNMTENerh (MHTEHCUMBHOCTb, MPOAOIDKUTENBHOCTL) MNPUHUMAaT B
cooTBeTcTBMM co CHuIM 2.04.02-84.

O6e33apaxmBaHne obecTOpeHHOW BOAbI MPOM3BOAAT C YY4ETOM MECTHbIX YCIOBUW U B COOTBETCTBUM C OOLLUMMMU
pekomeHgaumsmu CHulM 2.04.02-84.

PeSepByap-OTCTOVIHMK NPOMbIBHbIX BOA creayeT pacCHnUTbiBaTb Ha BpeEMA I'Ipe6bIBaHVI‘;| MX HE MeHee 2 \.

CoopyxeHns u ycTponcTBa no obpaboTke MPOMbIBHLIX BOA4 M OCajka MpOeKTUpYlT B cooTBeTcTBum co CHuI
2.04.02-84, npy 3TOM MOTYT ObITb MPUHATLI CREAYIOLLME OPUEHTUPOBOYHbIE PacyeTHbIe NapameTpbl:

KOHLeHTpauus TBepaon dasbl ynnoTHEHHOrO ocagka nocre 6-8-4acoBoro ynnoTHeHus - 1,5-1,8 r/n;

06beM ocagka - 2,5-3% Konu4ecTBa NPOMbIBHbIX BOA.

14. YCTAHOBKU TUMA "CTPYA" ANA OYUCTKU MNOBEPXHOCTHbIX U MOA3EMHbIX BO[l

HA3HAYEHUE U OBJIACTb NPUMEHEHUA

14.1. YcraHoBkm Tuna "Ctpysa" npeactaBnsioT cobovi Habop SnMemMeHTOB MOSHOW  3aBOACKOW TOTOBHOCTH,
MOHTUPYEMbIX Ha MeCTe TMNPUMEHEHUS W CEPUNHO BbIMYCKAeMbIX OTEYECTBEHHOW MNPOMBbILLNIEHHOCTbI. OHuM
npegHasHayeHbl Ans O4UCTKN (OCBETNeHust U obecuBeYMBaHnsA) NOBEPXHOCTHBIX BOA, @ Takke ANna obesxenesnBaHus,
obecdTopMBaHUSE U YMArYeHWss MOA3EMHbIX BOA4 M MOryT ObiTe WCMOMb30BaHbl MpW BOLOCHAOGXKEHWM CenbCKuX W
MarioHacerneHHbIX MecT, 6a3 OTAbIxa, BaXTOBbIX MOCENKOB U T.M.

14.2. |_|pl/l MCcnonb3oBaHMN YCTAHOBOK UCXO4HAA BOAA AOJPKHA OTBe4YaTb cnenyrwnm Tpe6OBaHI/IﬂMZ

NPy OYNCTKE MOBEPXHOCTHBIX BOA UCXOAHOE COoAepXaHmne B3BELLEHHbIX BelecTB - Ao 1000 mr/n, useTHocTb - Ao 120
rpag. icnonb3oBaHne yCTaHOBOK Afs O4YMCTKM BoAbl C 6onee BbICOKUM COAEpPKaHNEM B3BELUEHHbIX BELLECTB BO3MOXHO
TONMbKO MpU  MNPUMEHEHWM MNaByyYnx BOO03abOPOB-OTCTOMHUKOB WM COOPYXKEHWA un  obopyaoBaHust  Ansi
npenBapuUTENbHOrO OCBETNEHNST BoAb! (KOBLUEN, 3anpyf, 3eMIISHbIX OTCTOMHMKOB U AP.) U ¢ 6ornee BbICOKOW LIBETHOCTbIO
- Mpy 060CHOBaHUN TEXHONOMMYECKNUMU U3bICKAHUAMU;

npu o6e3xenesnBaHum cogepxanuve xenesa - 10-50 mr/n, cepoBogopoga - Ao 2-3 mr/n, cBob6OAHOW YrNeKMCrnoThl - A0



150 mr/n, okucnsiemocTb - Ao 30-40 mr/n Oj , pH>5,8;

npu ymaryeHnm obLuas xecTkocTb - 4o 12-18 mr-ake/n, kapboHaTHas xecTKoCTb - 4o 8-10 mMr-ake/n;
npu obecdTopmBaHnn cogepxaHune dtopa - o 5 mr/n, cynedatos - Ao 350 mr/n.

Mo ocTanbHbIM MU3MKO-XMMUYECKUM MOKasaTeNsM KavecTBO MCXOAHOW BoOAbl AOMKHO cooteeTcTBoBaTh [OCT
2761-84.

14.3. MNpn coBmecTHOM cogepxaHun B obpabaTbiBaemon Boge M3ObITOYHbIX KOHLEHTPauWi COMen XXecTKoCTU W
ernesa TexXHOMorms ymsrdyeHvst Bogel obecneunsaet ogHOBPEMEHHO 1 ee obesxenesmBaHme.

14.4. Tlpn BbLINOMHEHWM YCMOBUKW, YKasaHHbIX B M.14.2, npuMeHeHWe YCTaHOBOK MO3BOMSET Mofy4vyaTe Body,
oTtBevatowyto FOCT 2874-82.

14.5. npOI/I3BOJJ,I/ITeJ'IbHOCTb cepm7|Ho BbIlyCKaeMbIX YCTaHOBOK MPUMEHUTENbHO K OYUCTKE MNOBEPXHOCTHbIX BOA

{lm PasHa 100, 200, 400 1 800 M3/CyT.

Mpon3BoAMTENbHOCTL YCTAHOBOK B pEXMMax YMsAryeHus, obesxeneansaHna n obecdTopmBaHust BOAbI paccyUTbIBalOT
no cpopmyne

Qpeu:ﬂ_' = O Kor
(81)

rae KDT - KO3(ULIMEHT OTHOCUTENBHOTO U3MEHEHWNST NMPOU3BOAUTENBLHOCTU YCTAaHOBOK MO CPABHEHWIO C PEXMMOM
O4YMCTKMN NMOBEPXHOCTHbIX BoA (cM. Nn.14.23.3, 14.24.6, 14.25.4).

COCTAB U TEXHOJNNOMMYECKUE CXEMbl PABOTbl YCTAHOBOK

14.6. OCHOBHble 3N1EMEHTbI BOLOOYNCTHOMN YCTaHOBKM OANA O4YUCTKM NOBEPXHOCTHbLIX BO NpeacTaBsieHbl Ha qepT.42.

a)

AR T

YUepT.42. MpuHumnuansbHasa cxema paboTbl ycTaHoBOK Tuna "Ctpys”



a - yctaHoBka npoussoautensHoctbio 100 n 400 m 3 /cyT; 6 - ycTraHoBKka npounssoguTensHocTbo 200 1 800 m 3 [eyT;
1 - Hacoc nofdaym BoApl; 2 - ceTyaThin hunsTp; 3 - cMecuTensHas avadparma; 4 - BBoA KoarynsHTa;
5 - Briok koarynupoBaHus; 6 - 6ok obeasapaxvBaHuns; 7 - HACOCbI-A403aTopbl; 8 - onepauMoHHas 3aABWKKa;
9 - oTcToMHUKK; 10 - punbTpbl; 17 - BBOA XrnoppeareHTa; 12 - BogoHanopHas 6aluHs;
13 - npombIBHOM OTCeK; 14 - nogaya Bogbl NOTpedbutensm

14.7. Cxema paboThbl yCTaHOBKM B peXMMe OUYUCTKM NMOBEPXHOCTHbIX BoA credytowas. VicxogHas Boga 3abupaeTcs U3
BOJOWCTOYHMKA HacocamMu U MOAAETCAa Ha ycTaHoBKy. PactBop koarynsHTa B TpeGyembix fo3ax (mpu paboTe B
peareHTHOM peXuMe), BbIGPaHHbIX Ha OCHOBaHUM NPOGHbBIX NaGopaTOpHbIX UCTbITAHUIA, BBOAMTCS BO BCACLIBAMOLLMIA UK
HamopHbI NaTpybok Hacoca. OGe33apakmBaloLLMiA pacTBOp XIoppeareHTa BBOAMTCS B (DUMbTPOBaHHYK BoAy, a Mpu
Heo6X0AUMOCTY - TAKKE U B UCXOLHYIO BOAY.

CMelleHue peareHTOB ¢ oGpabaTbiBaemoii BOAOW CriefyeT OCYLLECTBNSATH HEMOCPeACTBEHHO B Hacoce Wnv B
HamopHoM TpyGonpoBoAde A0 kaMepbl XnonbeobpasoBaHus. [ns 3afepxaHusi KPYMHbIX NnaBalolux npuMecer nocre
Hacoca ycTaHaBnuBaeTcs rpy6blii unbTp. Mpoiias rpybbin dunbTp, Boga NocTynaeT B kaMepy xnornbeobpasoBaHus, B
KOTOpOM Mocre BBOAa koarynsHTa o0pasylTcs XMoMbs rMapaTta OKUCU arnioMVHUS C U3BIIEYEHHbIMU K3 BoAbl
B3BELLEHHbIMU U KOMNMOMAHbIMKU 4YacTuuamy. OGpasoBaBLUMECS B Kamepe XIOMbsi HEMoOCPEACTBEHHO MOCTYNawT B
OTCTOVHMK. Mpu OBWKEHUM BoAbl B OTCTOMHUKE B TpyGax U MeXTpyOHOM ero npocTpaHCTBE MPOMUCXOAST BbiNafaHue
B3BECM MW WHTEHCMBHOe ee ocBeTneHve. OOHOBPEMEHHO MpPOWM3BOAMT Cron3aHue YacTM ocafka B Kamepy
xrornbeo6pa3oBaHus.

OTcTOEHHas Boaa ¢ OCTaTO4HOM MYTHOCTbIO NpoxoaunT (bVIJ'Ipr, B KOTOPOM NPOUCXOOAUT €€ OKOHYaTellbHasA O4YMNCTKa.

Mpoiias cunbTp, BoAa Nof OCTaToMHbIM HaNopoM MocTynaeT B 6ak BoAOHaNOpHOW GallHW, OTKyAa HanpaenseTcs B
3aBMCMMOCTU OT YCMOBMWiIA B BOZOMPOBOZHYIO CETb, B pe3epByap WMM K HacocHOW CTaHuuu (BTOporo nogbema). B
HanopHoi GalluHe NpegycMaTpuBaeTcs OTGOP BOAbI HA MPOMbIBKY ¢ obecriedeHUeM rapaHTMpoBaHHOro 3anaca. [Ans
yOaneHusi HakanmuBaloLMXCS B YCTAHOBKe 3arpsi3HeHUid npefycMoTpeHa ee nepuoguyeckasi npombiBka. Mpu aTom
npombIBHasi BoAa M3 GallHu, nocTynasi Ha UnbTP CHW3Y BBEPX, PacluMpsieT ero UnbTPYHOLLY0 3arpy3ky, BbIHOCS
HakonuBLUMECS 3@ (DUIbTPOLMKIT 3arpsi3BHEHUs], @ 3aTeM MOCTyNnaeT B OTCTOWHWMK U CMbIBAEeT HaKOMUBLUMACS B HEM
ocafioK.

O6opynoBaHue AN KOoarynpoBaHWsi BOAbl BKIIOYAET OBYXCEKLMOHHbIN 6aK C NepeHOCHOW 3neKTpoMeLLankon u
Hacoc-[03aTop Ans BBeAeHUs pacTBopa peareHTa. [ns o6e33apaxvBaHUs UCMOMb3YHTCA 3MEKTPONU3HBIE YCTaHOBKM
OH-1 vnu 3H-5. Mpu Ux OTCYTCTBUM OCYLLECTBNSIOTCA NPUrOTOBMNEHVE U JO3UPOBaHUE XIIOPpeareHToB - rMnoxnopuTa
KarnbLus UMu XIOPHOW N3BECTU.

14.8. OCHOBHbIMW OTMMYUTEMBHLIMW 3fIEMEHTaMM YCTaHOBOK AN OYUCTKM MOA3eMHbIX Bog (4epT.43) sasnstoTcs
NPOMEXyTO4YHbIN Bak-asapatop (ra3ooTAaenuTenb) 1 6NoK Ans NPUroTOBREHUS LLEMNOYHbIX peareHToB (MpY YMArYeHun v
obeaxenesnBaHun BoAdbl). B psige cnydaeB MoxeT noTpeboBaTtbcs Gornee npousBoauUTENbHOE O03MPOBOYHOE
obopynoBaHue. Kpome Toro, npu onpeaeneHHbIX ycrnoBusx ans obeasapaxuBaHusi Bogbl BMECTO XJlOppeareHToB MoryT
ObITb NCMONb30BaHbl DakTepULUMAHbIE YCTAHOBKM (CM. 11.14.13).

‘I? o

YepT.43. MpuHumnuansbHasa cxema obecdToprBaHus, obesxenesveaHus 1 ymsirdyeHnst Bogbl Ha yctaHoBkax Tuna "Ctpysa”



1 - BOgo3abop; 2 - aspaumnoHHbin 6ak; 3 - 6rok nofLlenaynBanms Boabl; 4 - 6ok koarynupoBaHusi BOAbI;
5 - Hacocbl-0o3aTopsbl; 6 - HAaCOC UCXOAHOW BOAbI; 7 - TOHKOCINOWHBIN OTCTOMHUK; 8 - CKOpbIN (ounbTp;
9 - 6akun ob6e3zapaxunBaHus Boabl xnoppeareHToMm; 10 - 6nok 06e33apaxuBaHnsa Bogbl Ha GakTepuuMaHOM annapare;
11 - BogoHanopHas 6awHs; 12 - nogaya BoAbl noTpebutensm

14.9. Cxema paboTbl yCTaHOBKM B pexume obesdxenesnaHus Bodbl credytowas. MicxogHaa Boga, noctynatowas ot
CKBakvH, oborallaeTcs KUCIIOPOAOM C NMOMOLLBI0 pa3bpbi3rvBaHNs ee Yyepes HacadKy C oTpaxaTernieMm B adpauyiOHHOM
Gake, rge NPoMcXoauT Takke YacTUYHOE BbideneHne U3 Hee YrnekncrnoTbl U ApYrMx pacTBOPEHHbIX ra3oB. 3aTteM Bogy C
MOMOLLI0 HACOCOB MOAAOT Ha OCHOBHbIE TEXHOMOrMYECKMEe COOPYXEHWUS YCTAHOBKM - TOHKOCMOWHBIA Tpyb4yaTbii
OTCTOMHUK CO BCTPOEHHOW KamMepon xrnonbeobpasoBaHnst U CKOPLIN 3epHUCTLIN unbTp. [epen OTCTOMHMKOM B BoAy C
NMOMOLLbI0 HACOCOB-A03aTOPOB JO3MPYIOT PAcTBOP MMM CYCMEH3MIO LENOYHOro peareHTa (M3Bectn unu cogel). B kamepe
xnonbeobpasoBaHVs Boga NPOXoauT yepes obpasyroLuiics Cron XronbeBMOHOIO BbICOKOKOHLIEHTPMPOBAHHOMO ocagka
rMAPOOKNCK XKenesa, KOTOPbIA CO34aEeT XOPOLUMNE YCIOBUA ANS ee OCBETMEHNSA B TOHKOCIOMHbIX 3rieMEeHTax OTCTOMHUKA.
OkoHuaTenbHasi 04MCTKa BOAbl MPOUCXOAMT B CKOPOM (hunbTpe, nocne KOToporo oHa mocTynaeT B 6ak BOAOHaMOPHOW
GETITE

14.10. Mpu ymsrdeHun Bogy Takke HeoGXOAMMO MofBepraTb aspauuu Ans BblAENEHWs! YIMEeKUCroThl U ApYyrux
pacTBOPEHHbIX ra3oB. 3aTeM B Hee [06aBNAT HEOGXOAVMMOE KONMUYECTBO LLENOYHbIX peareHToB (M3BEeCTU UM CoAbl, a B
page cnyyaes - ob6a peareHTa OHOBPEMEHHO).

B Kamepe xnonbeo6pasoBaHv|;| OTCTOMHMKa nponcxoguT npouecc o6pasoBaH|/|$| Kap60HaTa Kanbuna n ruapookucu
MarHus. BblaeneHne OCHOBHOrO KonimdecTBa oﬁpasyrou.leﬂcq TBep,D,OVI (*')aSbI 3TUX conen ocyulecteBndaeTca B
TOHKOCINOWHOM OTCTOMHMKE, @ OKOHYaTENbHOE OCBETIIEHNE BOAbI npouncxoauT B nec4aHOM cbvmpre.

14.11. nsa noawenayunBaHus Boabl (Mpu ee obeaxene3vBaHUN U yMsirHeHUW) CriedyeT B MEPBYH0 o4epeab NPUMEHSTb
M3BECTb B BMOE MOPOLUKOOOPA3HOro HeraweHoro npogykta (MyLUOHKW) WM ralleHyl W3BECTb B BUAE TOTOBOrO
M3BECTKOBOIO MOSOKa unu tecta. Kak ncknodeHune, npu COOTBETCTBYIOLLEM TEXHONOMYECKOM U TEXHUKO-3KOHOMNYECKOM
060CcHOBaHUK Ans NoALlenavmMBaHnsa Boabl MOXET ObITb MCMoONb3oBaHa cofa. B cnyyae npvMeHeHus ralleHoro npoaykra
B peareHTHOM XO3sINCTBE cneayeT npegycMmaTpuBaTth 6akm MOKPOro XpaHeHUsi C YyCTPOWCTBOM A1l MepemelunBaHus
CyCMneH3nn cxkaTbiM BO34yXoM. B kauecTBe pacxofHbix GakoB crnegyeT ucnonb3oBaTb 0akv peareHTOB C CMCTEMOWN
nepeMeLlBaHusl  CkaTbiM BO3[QyXOM, C  WCMOMb30BaHUMEM PELMPKYMSALMOHHONO Hacoca WM cTaHOapTHble
NPOMBbILLIIEHHbIE Bakn (C MEXaHUYECKMM UMK MMOpPaBNMYECKMM NepemelunBaHveM). [Ins nepekaynBaHUsi N3BECTKOBOMO
npoaykTta u3 6akoB MOKPOro XpaHeHUs B pacxofHble H6aku crieqyet NpUMEHSATb CrieumnanbHble HAacochl ANs CyCneH3un.
Mpu ncnonb3oBaHWM HeralleHoN KOMOBOW M3BECTW criedyeT npegycMaTpuBaTth CTaHAapTHbIE CEPUMHO U3rOTOBIIEHHLIE
MEeXaHU4ecKkMe W3BEecTeracuTeny Wnv LiapoBble MenbHUUbl. PekomeHayeTcs Mcnonb3oBaTb MOKPbIA MOMOM WM3BECTY,
obecneymBaroLLmMin KpynHocTb Yactuy nssectn ao 0,03-0,04 MM, npy 3TOM rOTOBOE M3BECTKOBOE MOJIOKO HEOOX0aAMMO
cnueBatb B OakuM MOKporo xpaHeHusi. [pu coOOTBETCTBYHOLIEM OOOCHOBaHUM [OMYCKAeTCsl MPUHMMAaTb CXemy Ans
nosy4eHnsl M3BECTKOBOIO MOJIOKa B caTypaTopax ABOWHOMO HAChILLEHMSI.

Mopayy Bo3ayxa ANs NEpeMeLIMBaHUs PEKOMEHYETCSl OCYLLECTBSATL C NMOMOLLBIO KOMMaKTHBIX KOMIPECCOPOB Tuna
CO, o6opynoBaHHbIX COOTBETCTBYIOLLIMMU PECBEPAMMU.

,D,OBVIpOBaHVIe LWEeNOoYHbIX peareHToB creayet OoCyuwecTBnATb HacoCaMu-go3atopamMu Tuna HO wnu ¢ nomoLubio
NPOTOYHOIo A03MPOBaHUA LI,eHTpOGe)KHbIM Hacocom 1 6a4KoM NOCTOSIHHOrO YPOBHA.

14.12. Tpn obecdTOprBaHNN BOAA M3 CKBaXWMH MOCTynaeT B MPOMEXYTOYHbIA aspauuoHHbIA 6ak, HeobxoauMbln B
AaHHOM crydae ans npedoTBpalleHns BO3MOXHOW hoTaumMn pacTBOPEHHbIX ra30B B OTCTOMHUKE YCTaHOBKU. JTOT 6ak
ABMSIETCA TaKKe perynmpyroLlei eMKoCTbio MeXay NoaseMHbIM Bogo3abopom 1 yctaHoBkon. Boga u3 6aka 3abupaetcs
Hacocammn yCTaHOBKM 1 obpabaTbiBaeTcsi KoaryrnsiHTOM - CEPHOKUCIbIM amtoMuHeM, obnagatowmym TopcenekTUBHbIMN
cBoucTBamu (dTop copbrpyeTcsl Ha NOBEPXHOCTU OcadKa Cone antoMUHUS, BbIASNSIOWMNXCA U3 BOAbI NMPU Koarynaumm).

Ona uHTeHcudwmKauum BblgeneHns ocagka Mpy MOBbLILLEHHOM cofdepXaHun dtopa B Boge (cBblwe 3-3,5 mr/n)
Heo6x04MMO AOMNONHUTENBHO BBOAMTL B BOAY (hroKynsHT - nonuakpunamug (MAA).

OcBeTneHuWe Boabl, KaK U B NpeabiayLLMX Cryyasix, crieflyeT OCyLLeCTBNATL B TPyGUYaTOM OTCTOMHMKE U (PUMBTPE.

rlpI/IFOTOBJ'IeHVIe pacTBoOpa KoarynaHta He MMeeT npuHumnmanbHbIX pasnmqvm No CpaBHEHUIKO C NMPUHATbIM PEXUMOM
pa60TbI YCTaHOBKU OANA O4YUCTKM NOBEPXHOCTHbLIX BOA.

14.13. O6es3apaxnBaHne Noa3eMHbIX BOf, OCYLLECTBISIOT UK B GakTepuLUUAHON yCTaHOBKE, UMK C UCMOMb3oBaHNEM
xrnoppeareHToB. MeTon o6Ge3sapaxuBaHusl OOMKeH OblTb BbiOpaH C Y4EeTOM MECTHbIX YCIMOBWI W cornacoBaH C
MECTHbIMU OpraHamy caHUTapHOro Haa3opa.



OCOBEHHOCTU PASMELLUEHUA U NMPUBA3KU

14.14. OcobeHHoCTU pasMewleHna  “n  nNpuBA3KM YCTaHOBKW onpenendaArTcd pacnofioXeHnemMm  UCTOYHUKa
BOJOCHAOXEHUS, BOJJ.OHaFIOpHOVI GawHn u YCTaHOBKX, a TakKke BO3MOXHOCTbHO WCMOJNIb30BaHUA TEXHUYECKOro
Bogonposoda w” BEMUYNHOM KonebaHumn ypOBHeVI BOObl B MNOBEPXHOCTHOM BOAOWUCTOYHUKE. Hwxe PaCCMOTPEHbI
Hanbonee XapakKTepHble Clydaun NnpuBA30K.

14.15. B cnyvyae, korga ycTaHOBKAa M BOAOHanopHast OalHsA pacnonaralTcs B HEMOCPEACTBEHHOM Onm3ocTu K
Boao3abopy (Mpu amnnutyge konebaHus ypoBHS BOAbl B MOBEPXHOCTHOM BOAOWCTOYHUKE MeHee 6 M), YCTaHOBKY U
Hacocbl NepBOro nogbema criegyeT pasMellate Ha Mowagke Mnu B OHOM 3daHuu. [ononHuTenbHo Heobxoammo
npegycmaTpvBaTb BOAONPUEMHbIE YCTPONCTBA 1 BCAChIBaOLWME MMHUN.

BcacbiBatoLye nuHUM MOryT GbiTh 3aMeHEHbl CaMOTeYHbIMY, NOABOASALLMMYU 06pabaTbiBaeMyio Body B crelyarnbHbIi
npueMHbIi kornogel, (kaMepy), 0TkyAa Boda 3abupaeTcst HacoCaMu BOLOOUUCTHON YCTAHOBKM.

14.16. B Tex cnydyasix, Korga ycTaHOBKa W BofoHarnopHasi GallHa yaaneHsl OT Bodo3abopa Ha 3HauuTenbHoe
paccTosiHie, a aMnnuTyga koneGaHusi ropu3oHTa BOAbl B MOBEPXHOCTHOM BOJOUCTOYHUMKE MeHee 6 M, HacoChl,
KOMMNMNEKTYeMble C YCTAHOBKOW, MOXHO YyCTaHaBMuBaTb B OTAENbHOM MOMELLEHUM, PacroNioXKEHHOM BGMNM3M
BOJOWCTOYHMKA. [N OYMCTKM MOBEPXHOCTHblEe BoAbl MOAOMPaloTCs M3 YCrioBusi obGecrnedeHust UX nojadv Yepes
BOZOOYMCTHYIO YCTAHOBKY HEMOCPEACTBEHHO B BaLLHI0.

Bo3moXHO pa3smelleHne peareHTHOro Ornoka B MOMELLEHUSIX HACOCHOW CTaHuMM WM psigoM C BOLOOYUCTHOM
YCTaHOBKOM.

14.17. Ecnnm MecTHble yCroBuS He no3BONsloT obecneuntb HopmarbHylo paboTy BogonpoBoga B CBS3N C
HegoCTaTOMHBIM  HamopoOM HacoCOB MNEepBOro MoAbemMa, HacoCbl YCTAHOBKM MOryT paboTaTb Ha OOMOMHWTENbHYHO
noakauky (4ns O4MCTKM NOA3eMHbIX BOA 3TO obs3aTenlbHO BO BCEX Crydasix), OrpaHWYuB ee 40 CyMMapHOro AaBreHus
nepepg ycraHoskou Tuna "Ctpys" go 0,3 Mlla.

14.18. TMpu amnnutyge konebaHu ropu3oHTa BOAbl B MOBEPXHOCTHOM BOAOWCTOMHUKE, MpEBbILAOWEN 6 M, ©
cogepXaHun B3BelleHHbIX BelecTB MeHee 150 mMr/n pekomeHOyeTcsi WCNOMb30OBaHWE MOMPY>XHbIX HACOCOB.
BoposzabopHble coopyxeHus OyoyT MMeTb Npu 3TOM Criegylolmi COCTaB: OrofioBOK, CamoTedHbln Tpybonposog,
BOAOMPUEMHbIV KOMogeL,, MOrpyXHble HacoChl.

14.19. |_|pl/l Hannimm Ha mMecte CylleCTByruwlero TeXHU4YeCKoro munn nonmeBo4v4HOro BoaonpoBoAa uenecooGpasHo B
nepByrto o4epenb pacCMOTpEeTb BO3MOXHOCTb NMPUCOEAUHEHUA YCTAHOBOK HENOCpPeACTBEHHO K HeMmy. B Takux cny4vyaax
MOXHO MCNOJib30BaTk KakK Hamop TexHM4eCKoro Bogonposoda, Tak U yCTpauBaTb I'IpOMe)KyTO‘-IHbIVI I'IpI/IeMHbIVI Konogeu,
pesepByap Unn Kamepy. B nepBoOM Cliy4ae HacoCbl YCTaHOBKM MOXHO M HE MCNOJIb30BaTb NpY AOCTATOYHOM ANA nogayun
B BOOONPOBOAHYHO 6alwHo gaBneHun YKa3aHHOro TexHn4eckoro sogonposoaa. I'IpmmeHeHme paCCManMBaeMOVI BblLLE
CXeMbl BO3SMOXXHO JNNLLb Npu yCrioBuM NoJNlyd4eHna pa3pelleHna opraHoB CaHUTapHOIro Haa3opa, COOTBETCTBUA UCTOYHUKA
MCXOOHOW TEXHUYECKOW BOAbI ,D,GVICTBleLIJ,VIM HOpMaM Ha UCTOYHUKU XO35MCTBEHHO-NUTLEBOIO BOAOCHA0XEHNs, a Takke
obecne4veHus COOTBETCTBYHOLLMNX 30H CaHVITapHOVI OXpaHbl.

14.20. Ecnu BopoHanopHasi GallHa pacrnonioXeHa Ha 3HAYUTENbHOM PacCTOsSHAM OT BOLOOYMCTHOM YCTaHOBKY,
pPEeKOMeHAYeTCsl yCTaHaBMUBaTb PSAOM CO 34aHWEM YCTaHOBKM MPOMbIBHOW Gak COOTBETCTBYHOLLE/ BMECTUMOCTU
(Hanpumep, BoaoOHaMopHyl OallH 3aBOACKOTO WM3roToBreHWsi Tuna PoxHoBckoro). Mpu oTcyTCTBMM Ha obGbekTax
yKa3aHHbIX BOAOHAMOPHbIX GalleH creluantbHble NPOMbIBHbIE Gaku YyCTaHOBOK MOTYT GbiTh U3rOTOBMEHLI B COOTBETCTBUM
C TeXHUYeckol JoKyMeHTauuel MnpokoMMyHBogoKaHana.

Mpy Mcnonb3oBaHMK ykasaHHbIX 6aKoB ounLLeHHas Boga NOCTynaeT TPaH3UTOM OT HUX MO0 B BOAOHAMOPHYHO HaLlHo
BOOOMpoBoAa, Nnbo B pesepByap WnW NPUEMHbIA KOMOZEL, HAacOCHOW CTaHuMM BTOPOro nogbema. Bbicota GalueH
JomkHa 6biTb He meHee 10-12 m. TMNpwu BbicoTe Gonee 15 M pacxog BoAbl Ans MPOMBIBKA YCTAHOBOK PerynvpyoT
CTeneHbl0 OTKPbITUS €ee onepauuMoHHOW 3adBwkku. [na Gonblued HageXHOCTM B 3TMX Cryvasx pekomeHayeTcs
yCTaHaBnuBaTh CneumnanbHyo 3a4BWKKY MexXay YCTaHOBKOM U GallHen 1 perynvpoBaTh CTerneHb NOCTOSAHHOMO OTKPbITUA
Ha Tpebyemble napameTpbl MPOMbIBKU. Bo3aMoxHa Takke ycTaHOBKa gnadyparMbl, pacCHMTaHHOW Ha OCTaTOYHbIA HaMop
npv NPOMbIBKE, paBHbI He 6onee 15 M.

14.21. EMKOCTM BOAOHaMNopHbIX OalleH OO0MKHbI ObiTb paccyYMTaHbl Kak Ha PErynupyrolmi, Tak U Ha MPOMbLIBHOW
obbem. Perynupytowuii o6bem onpeaensieTcs KOHKPETHbIMU YCIOBUAMK paboTbl CUCTEMbl BOAOCHaOXeHNs. MNpoMbIBHOM

3
obbem paccuuTbiBaeTCs Ha OAHY NMPOMbIBKY YCTaHOBKM: 5 M~ - Ans ycTaHOBOK npowussogutenbHocTbio 100 m 200

3 3 3
M~ /cyT, 16 M~ - 400-800 M~ /cyT (B pacyeTe Ha yCroBus O4NCTKM NOBEPXHOCTHLIX BOA). [1py 3TOM KOHCTPYKLMS y3na
noasoda BoAdbl OT YCTaHOBKM K GallHe JofmkHa obecrneunBaTh MOCTOSIHHOE COXpaHeHue Tpebyemoro npoMbIBHOMO



obbema.

14.22. B Tex cnydadx, Korga yCTaHOBKM HaxXoOATCA B 3KCnnyatauun TONMbKO B nNepuon nioCoBbIX TeMnepatyp, UxX
MOXHO pa3mMellaTtb He B NOMELLEeHNN, a HenocpeaCcTBEHHO Ha OTKPbITbIX MiiollagKax. I'Ip|/| 9TOM MOryT ObITb BbINOTHEHbI
TONbKO Jerkoe orpaxaeHne n HaBec.

BbIBOP OCHOBHbIX TEXHOJIOTMYECKUX MAPAMETPOB PABOTbl YCTAHOBOK
ansA O4YUCTKU NOA3EMHbIX BO[

14.23. Ob6e3xenesnBaHne BoAbI:

14.23.1. OkucneHuve xenesa, HaxoAsLLerocsi B BOAe, OCyLLEeCTBASAIOT KUCIIOPOAOM BO3dyxa Npu U3nuee ee U3 Hacagku
Yepes oTpaxaTenb B NPOMEXYTOYHbIN adpaunoHHbIi 6ak. CkopocTb BbixoAa Bogbl M3 Hacagku - 1,5-2 m/c. PacctosiHue
OT Hacagku go otpaxartens - 0,2-0,3 m, oT oTpaxartens 4o ypoBHs Bogbl B 6ake - 0,7-1,0 M. Bpems npebbiBaHusA BoAbl B
6ake - 0,5-1 MuH. Bak cHabxalT KOMMyHUKauMsMKM Mogayvm M OTBOAa WCXOOHOW BOAbI, MEpenuBa U OMOPOXHEHWS.
CopepxaHwue kucrnopoga B Boge nocrne aspauum OMKHO COCTaBNsATb He MeHee 5-8 mr/n.

14.23.2. Tpebyemyio 003y LLENOYHOrO peareHTa npu obezxenes3vBaHWM BOAbl ONpeAensioT NPobHbIM nyTem C
MOMOLLbI0 TEXHOMOMMYECKOro aHanm3a. YkasaHHas [o3a CooTBeTCTByeT 3HavyeHussM pH obpaboTtaHHon BoAb!.

Mpu HEBO3MOXHOCTM MNPOBEAEHWUS] TEXHOMOMMYECKUX W3bICKaHWA Ha MecTax peKOMeHOYeTCsl WCMonb30BaTh
OPUEHTUPOBOYHbIE aHHble Tabn.18.

Tabnvua 18

pH ncxogHowm Boapl MeHee 6,0 6,0-6,2 6,2-6,4 Cs. 6,4

[o3a  wenoyHoro  peareHTa, 3,0-4,0 2,5-3,0 2,0-2,5 1,5-2,0
Mr-ake/n  (no Call v

no Naz CGE )

14.23.3. Bblbop npou3BOAUTENBHOCTM YCTAHOBKM 3aBWCUT OT MoOKa3aTenenm kavyecTBa WCXOQHOW BoAbl, Tuna
NPUMEHSEMOro  LUENOoYHOro peareHTa (M3BeCcTb WAM  coga) WM OCODEHHOCTe:N  aKchnyaTaumum  YCTaHOBKM.
Mpon3BoanTenbHOCTL YCTaHOBKM CrieQyeT OnpeaensTb ¢ y4eToM AaHHbIX Tabn.19.

Tabnvua 19
pH ncxoaHom WcxoaHas koHUeHTpauus xenesa B Boge, Mr/n
BOAbI
10 10-20 20-30 30-40 cB. 40
6,0 1,0-1,15 0,8-1,0 0,7-0,95 0,65-0,9 0,60-0,75
6,1-6,2 1,15-1,3 0,9-1,15 0,8-1,05 0,7-1,0 0,65-0,85
6,2-6,4 1,2-1,4 1,0-1,2 0,9-1,2 0,8-1,1 0,75-0,95
6,4 1,3-1,5 1,2-1,4 1,05-1,3 0,95-1,25 0,9-1,1
Mpumeyanne. HwkHMe 3HaYeHUsT KOIPDUUMEHTOB W3MEHEHWUS NPOU3BOAMTENBHOCTM YCTaHOBOK HeoOXoauMMOo

npuHUMaTb Ona 6onee BbICOKMX KOHLI,eHTpaLI,VIVI Xenesa B BOAe, Npu uCcnonb3oBaHWMM B KadeCTBe peareHToB
KaJ'IbLIMHMpOBaHHOVI COAbl N MEXMNPOMbIBOYHOM LUKIE pa60TbI YCTaHOBKMN HE MEeHee 24 y.

14.23.4. TonwmHy cnosi nec4aHon 3arpys3kn pekoMeHayeTca npuHuMaTb paBHon 1,5-1,8 M; KPYMHOCTb 3epeH 3arpysku



0,6-2,0 mm npwu akBMBaneHTHoM anametpe 0,8-0,9 mm 1 koacbdpuumneHTe HeogHopoaHocTtu 2,0-3,0.

I'Iapameprl NPOMbIBKM, UHTEHCMBHOCTb W NPOAOJDKUTENIbHOCTb MNPUHUMAKOTCA TakKMMU Xe, KaK AN1A YCTaHOBOK,
NPUMEHAEMbIX ONA O4YUCTKU NOBEPXHOCTHbIX BOA.

14.24. YmsardyeHune BoAbl:

14.24.1. Onpe,qeneHme HEeobXoaUMbIX 003 LLENOYHbIX peareHToB crneanyet npon3BognTb B COOTBETCTBUM C Ka4YECTBOM
o6pa6aTb|BaeM0|7| BOObl, B 3aBUCMMOCTU OT COOTHOLUEHUA MeXay OCHOBHbIMU KOMMNOHEHTaMU >XEeCTKOCTU U
XapaKTepVICTI/IKOVI €e coneBoro cocrtaBa. Ll,enecoo6pa3Ho npeaBapuUTernibHO  COCTaBUTb  MOHHYKO  Ounarpammy
rMNOTETUYECKOrO COCTaBa OCHOBHbLIX CONEN, HaxXoOsLNXCS B BOAE.

[ns obneryeHnsi BLINOIIHEHWS PacYeTOB Ha YepT.44 npuBefdeHbl AMarpaMmbl XapakTEPHbIX TUMOB >XKECTKUX BOA.
[unarpammbl XapakTepusyoT BOAbl, COAepXallne Kak KanbLUMEBYH, TaK M MarHWEBYH XECTKOCTb Gukap6GoHaTHOro u
CynbaTHO-XNIOPUAHOMO TWUMOB, YMSITYEHWE KOTOPbIX TPeByeT npoBefeHus AekapboHu3auun unu U3BECTKOBO-COLOBOM
o6paboTku.

Wr

a) Wy > Mo = Wy <[ca®")
COZ* { Mqa* Nuf; Ki
HCO P osoi | 1 e
| bl l
b) M1 > X = Wy > (co?*]
CG?_? I : qu* Nﬂ+; k*
HCO 3 } S04” Lot
[ Hr l
5) My < HKo- [Ca?t) < o=y
ca?t | Mgt | nat; kT
Hcog | S0 | S
| x|
2) H‘('[:"')Kn"[c?-}]":*p"*“
ca?* Mgt | Na*; K*
HCO§ sof” ! ct”

N

UepT.44. XapakTepHble gnarpaMmmbl MOHHOMO COCTaBa NoA3EMHbIX BOZ NOBbILLEHHOW KECTKOCTM
a - yaaneHue KarnbLWeBOW XeCTKOCTH KapboHu3aumeit; 6 - yaaneHne KanbLMeBor 1 MarHMeBom XXeCTKOCTeN

KapOoHM3aLmel; 8 - yaaneHue KanbLMeBOM XECTKOCTU M3BECTKOBO-COA0BOM 06paboTkow;
2 - yaaneHue KanbLMeBOW N MarHMeBOW XECTKOCTEN M3BECTKOBO-COA0BON 0OpaboTKon

14.24.2. 3 Boabl yaansieTcs TONbKo kapOoHaTHas KanbLueBas XecTKocTb (4epT.44, a), onpeaensemMast no oopmyne



My —[Cat 1< ML > M - (51)

roe JKT, H{D’ HK - Tpebyemas (cTaHOoapTHas Onsi KOMMyHanbHOro BogocHabxeHws), obwas u kapboHaTHas
XKECTKOCTW NCXOOHOW BOAbI, Mr-3KB/I;

2+
[Ca ] - UCXOAHasi KOHLLEHTPaLUUsi MOHOB KarbLiWs, Mr-3Ks/ .

HeOGXO,D,I/IMaﬂ [03a N3BeCTn -E-I{ no CE:.O , MF-SKB/J'I, onpenenaeTca CTeXMOMeTpI/I‘-IeCKOl;I 3aBUCUMOCTbIO
T =[COy ]+ 3y — M, (52)

roe [CC5] - koHueHTpaLmst CBOGOAHOI YrMEKUCIIOThI, Mr-aKB/II.

Mpu yaaneHun us Bofdbl He TOMbKO KarnbLWUEBOW, HO M YaCTUYHO MarHMeBOW kapboHaTHOW )ecTkocTu (4epT.44, 6) fosy
W3BECTM ANS Aekap6oHM3aLmm onpeaensioT no hopmynam:

DKy - [CaT] > My > My - M (53)

M =1CO5]+ 203 - H) —[Ca®™]. (54)

14.24.3. Tlpn Heo6x0QMMOCTW yAaneHns He TONbKO kapbOHATHOW, HO M HekapOOHATHOM >KeCTKOCTM HeobXoauMmo
npoun3BoAuTe 06paboTKy BOAbI OAHOBPEMEHHO U3BECTbIO 1 COAOMN.

B cnyyae, ecnu TpeGyeTcs yaanuTb M3 BOAbl TOMbKO KamnbLMEBYIO XXECTKOCTb (4epT.44, 8), xapaKTepusyemyto
COOTHOLLEHNEM

Mg -[Ca?t]< M, < My - X (55)
pacyeT 03 peareHToB NPOU3BOAMTCS Mo hopMynam:
Ay = [COq ]+ M (56)
Ko =y — M — (57)
roe A - posa kanbuuHUpoBaHHoi cofpl no IMaq Cil, mr-aks/n.

14.24.4. Mpwn yganeHun wn3 BOObl KaK KanbLUWEBOW, TaK U YACTMYHO MarHWeBOW kapboHaTHOW U HekapboHaTHOWN
XecTkocTel (4epT.44, 2), COOTBETCTBYHOLLMX COOTHOLLEHMIO

My -[Ca®T > ML < My - K (58)
003bl LLENOYHbIX peareHToB onpenenarT no cbopmynaM:
Mo =[COL1+ 20 = 3#,) ~[Ca]; (59)

Eu: = I:*Hf[l _*H{K _-H{'r)' (60)

14.24.5. B Tex cnyyasx, korga TpebyeTcsi NOHU3NTb XKeCTKOCTb BoAbl 6oree yeM Ha 6-8 Mr-aks/n (COOTBETCTBEHHO Mpu
N3BECTKOBO-COAOBOW M M3BECTKOBON 00paboTKe), pekoMeHAyeTCs NpeABapuUTenbHO NPomn3BecT NpobHoe ymsryeHue B
nabopaTopHbIX YCMOBUAX C Lernblo KOPPEKTMPOBKM 3HadeHun pH obpabotaHHom Bogbl. Ecnn BenuumHa pH Bogel
npeBbICUT TPeboBaHNA AeNCTBYIOLEro cTaHgapTa C Y4ETOM MECTHbIX YCIOBUN M pekOMeHAaUuii CaHUTapHbIX OPraHoB,
cnegyeT NPOU3BECTU NOAKNCIEHNE BOAbI.



PacueT 403kl KMCMoThl ..., M/, Npon3BOAAT No hopmyne

100y

ET s (61)

roe & - 3KBUBANEHTHbIN BEC KUCOTbI: AN HQSCQL -49 mr/n, gna HiZ'l - 36,5 mr/n;
i ¢ - WeMNOYHOCTL MCXOAHOI BOAbI MO (heHONTanemnHY, Mr-ake/r;

5 - conepxaHve B TEXHNYECKOI KNCOTe YMCTOro NpoayKTa HESC'4 wm HZL, %.

|_|pVI Bbl60pe TNa KUCNOTbl, NPX NPOYMX paBHbIX YCIOBUAX, npeagnoyvTteHmne crnenyet otaaBaTtb COJIIHOWM KMUCNOTE Kak
6ornee 6e3onacHom 1 y,D,O6HOVI B 3KkCcnyataulMOHHOM OTHOLUEHUN.

14.24.6. MNMpon3BOANTENBHOCTb YCTAaHOBOK B TEXHOMOMMU YMSIrYEHUSI BOAbl PEKOMEHAYETCS MPUHMMATb C Y4ETOM
JaHHbIX Tabn.20.

Tabnuua 20
WcxopHas )kecTkocTb OcTaTtoyHas XeCTKOCTb BOAbl, Mr-3KB/Mn
BOAbl, Mr-3KB/ N
7 10 12
11-12 1,8-2,0 - -
13-14 1,4-1,6 1,9-2,1 -
15-16 1,1-1,2 1,6-1,8 1,9-2,1
17-18 0,90-1,0 1,2-1,4 1,6-1,8
19-20 - 1,0-1,1 1,2-1,4
21-22 - - 1,0-1,1

Mpumeyanus: 1. aHHble Tabn.20 xapakTepusyioT ycnosus gekapboHusaumm Bogpl (CM. 4epT.44, a, 6).

2. MNpwn un3BecTkoBO-cOQOBON 0b6paboTke BoAbl (CM. YepT.44, 8, 2) 3HAaYeHWUs OTHOCWUTEMbHOW MPOM3BOAMTENBHOCTU
cnepgyeT yMeHbluaTe COOTBETCTBEHHO Ha 10 n 20%.

14.24.7. TonwumHy cnos necyaHou 3arpysku unbTpa pekoMmeHayeTcs npuHumatb paBHon 1,5-1,8 M, KpynHOCTL 3epeH
3arpysku - 0,8-2,0 MM npu akBuaneHTHom anametpe 1,0-1,2 mm 1 koadbduumneHTe HeogHopogHocTn 2,0-3,0.

14.24 8. lNpombIBKY (hunbTpa crnegyeT OCyLLEeCTBATb He pexe OAHOro pasa B 2 CyT.

I'Iapameprl NPOMbIBKN, MHTEHCUBHOCTbL U MPOAOJDKUTENIbHOCTb NPUHUMAKTCA TakKMMU XXe, KakK B YyCTaHOBKax AOnA
OYUCTKM NOBEPXHOCTHbLIX BOA.

14.25. O6ecdTopmBaHue BOAbI:

14.25.1. TexHonorusa obecdTopmBaHMs Bogbl NpegycMmaTpuaeT o6paboTky ee KoarynsHTOM, MO3TOMY pexumM paboTbl
YCTaHOBKM B 3TOM CIlly4ae B OCHOBHOM aHarnornyeH pexvmy ocBeTEHNS NMOBEPXHOCTHLIX BOA,.

14.25.2. [o3bl KoarynsiHTa, Heobxoanmble Ans obecToprBaHns Boabl, onpeaensaoT NpobHbIM KoarynmpoBaHUEM.
Mpwy oTCcyTCTBUM AaHHBIX NPOBHOro KoarynMpoBaHus nx onpeaensioT BennyinHon Tpebyemoro octatouHoro dropa.



Mpy 3HaueHun octaTtouHoro dotopa 1,5 mr/n (IV knumaTtnyeckas 3oHa) [o3a KoarynsHTa ,EK, Mr/n no 45._12 Og,
onpegensietcs no oopmyne

A =9.2(8y, —15), (62)
roe Py - UICXOAHOe cofepxkaHue hTopa B BoAe, Mr/r;
npu 3HayeHnm octatoyHoro dptopa 1,2 mr/n (Il n lll knumaTyeckune 3oHbI) - No opmyne
Ay = 129(Py, - 120 (63)
npu 3HayeHunm octatoyHoro dptopa 0,7 mr/n (I knumaTuyeckas 3oHa) - No gopmyrne

A = 23300, 0.7, (64)

14.25.3. [InA uHTeHCcHMdMKaumMmn npouecca koarynsauuv cnegyet npuMeHsTe rokynsaHT - nonvakpunamu. Jossl MNAA
npu OTCYTCTBUM AaHHbIX NPobHoro crokynuposaHus pekomeHgyetcs npuHumaTtb 0,3-0,5 mr/n (6ombwme - npu G6onee
BbICOKMX 3HA4YeHUsIX CxogHoro ptopa B Boge).

IMAA cnepyeT BBOAUTL MOCME CETHATOro ounbTpa YCTaHOBKU C paspbiBOM BO BPeMEHW OT BBoAa koarynsHTa 0,5-1
MWH.

14.25.4. Tlpou3BoONTENLHOCTL YCTAHOBOK, paboTallwmx B pexume obecTopuBaHus BoAbl, ONpenensioT B
3aBUCKMOCTM OT 3HAYEHMUIN CXOZHOro 1 Tpebyemoro octaToyHoro otopa B BoAe C y4ETOM AaHHbIX Tabn.21.

Tabnuua 21
OcTaTo4HbIN WcxoaHoe copgepxaHue dtopa, Mr/n
dTOop, Mr/n
2,5-3 3-4 4-5 5-6
1,5 1,6 1,4-1,6 1,0-1,4 0,8-1,0
1,2 1,4 1,2-1,3 0,8-1,1 0,5-0,7
0,7 1,0-1,2 0,7-1,0 - -

14.25.5. TonwuHy cnos necyaHom 3arpyskM unbTpa pekomeHgyeTcs npuHumate pasHon 1,5-1,8 M, KpynHocTb
3arpysku - 0,5-1,5 MM npu skBusaneHTHom anametpe 0,7-0,8 MM 1 koadbduumneHTe HeogHopogHocTn 2,0-3,0.

I'Iapameprl NPOMbIBKM NPUHUMAIOT aHaloOrmM4HbIMU pexnmy pa6OTbI YCTaHOBOK MNpn O4YNCTKE NOBEPXHOCTHbIX BOA.

14.25.6. OnpegeneHne pacxoda pacTBOPOB peareHToB qp, n/4, n nogbop TpebyembiX 4O3MPOBOYHbLIX YCTPOMCTB
cnegyeT BbINOMHATL MO hopmyne

1
4= 010 pu Ty - (65)
rae QP&ET{ - NIPOn3BOANTENIbHOCTb YCTAHOBKM, M3 /LI;

,E;'p - flo3a peareHTa, r/'m 3 ;

P - koHUeHTpauus pacTBOpa (CycneHaum) peareHTa, %.



Mpu [o3vpoBaHUKM peareHToB B 0OpabaTbiBaeMyd BOAY PEKOMEHAYETCS MpuUHMMAaThL Creaylolne KOHLEeHTpaumu
pacTBOPOB UMK CycreH3uid, %:

pacTBopa koarynsiHta no Al g - 1-2;

CYCMEH3UM M3BECTKOBOrO Momoka no _ai! - 3-5;
pacTeopa KarbLuHupoBaHHor coabl o IMay C05 - 5-8;

pacTBopa XIIOpHOW M3BECTW MO aKTUBHOMY XNopy (M runoxnopuTa kanbuus) - 0,5-2;

3NEKTPONUTUYECKOTO XIIOpPEAreHTa no akTUBHOMY Xriopy - 1.
KOHTPOJIbHO-USMEPUTEJIbHbLIE NMPUBOPbI U ABTOMATUKA

14.26. KoHTponbHO-13MepuTenbHas annapatypa yCTaHOBKY BKIOYAET: MAaHOMETPbI A1sl U3BMEPEHUs NOTepU Hamnopa B
3arpyake, NpPOGOOTOOPHUKY WCXOAHOW, OCBETNEHHOW W (UNbTPOBaHHOW BOAbl; POTaMETPbl AMNs U3MEPEHUS U
perynvMpoBaHusi nodayM WUCXOoZHOW Boabl U Bo3fyxa (Mpu paboTe B pexuMe obeaxenesnBaHUs BoAbl); BOAOMEP U
poTaMeTp Ans M3MEPEHWs] U perucTpauuu npousBOAMTENbHOCTU YCTaHOBKW; MOMMaBKoBble YCTpoucTBa GakoB. [pu
COOTBETCTBYIOLLIEM 060CHOBaHUM PEKOMEHIYETCA yCTaHaBNMBaTL Ha TpybonpoBoae unbTpaTta pH-mMeTpbl.

14.27. na obecneyeHnss paboTbl YCTAHOBKM B aBTOMAaTUYECKOM peXuMe crepyeTt npedycmaTtpuBaTb YCTPOWCTBO
nepes uUNbTPaMn KOHTAKTHLIX MAHOMETPOB 1 3MeKTPUMULIMPOBAHHbIX 3aABWKEK C pene BPEMEHWN NPOMBIBKA, a Takke
yCcTaHaBnuBaTb B BOAOHAMOpPHOW GallHe M NpPOMeXyTouHOM 6ake ypoBHEMepbl, perynupylolme nepuoanyeckoe
BKIOYEHNE W OTKMIOYEHWE HACOCOB W [03aTOPOB peareHTOB B 3aBUCMMOCTM OT pexuma paboTbl CUCTEMbI
BOJOCHabXeHus.

I'Ipwmepbl pacyeTa TEXHOJIOMTMYEeCKUX pexxmmos pa6OTbI YCTaHOBOK A1 O4YUCTKM NOA3EMHbIX BOL,

Mpumep 1. PacuyeT pexuma paboTbl yCcTaHOBKM Mpu obeaxenesuBaHun Bodbl. BogonotpebneHne obbekta - 300

M3 [/cyT. MNoaseMHas Boda xapakTepuayeTcsi CregylowmyMm OCHOBHbIMU nokasatensamu: pH - 6,1; xxeneso obuiee - 19,6
Mr/n, B TOM 4ucrie cBsfi3aHHoe (opraHumyeckoe) - 2,1 mr/n; okucnsiemocts - 20,2 wmr/n; cogepxaHue cBoGOAHOWM
yrnekucnotel - 130 mr/n; obwas >xectkocTb - 3,4 Mr-ake/n. B kayecTBe LWenovyHOro peareHTa npegnonaraercs
MCMNoNb30BaHNe M3BecTu. Pexxum paboTbl CTaHLMKW XapakTepu3yeTcsl MPOMbIBKOW He Yalle O4HOro pasa B CyTKW.

B cooTBETCTBMM C Tabn.18 NpuHMMaeM o3y n3BecTn 3 Mr-ake/n no i_all (78 mr/n).
B cootBetctBUM Cc Tabn.19 npuHMmaem koapdULMEHT WU3MEHEHWs NpousBoauTenbHOCTM YycTaHosku 0,9. lMpu

MCMoNb30BaHNM cepuinHon yctaHoBkn "CTpya-400" ee pacyeTHas Npou3BOAUTENBHOCTE Mpu obe3xenesnBaHnM SaHHON
BOAbl paBHa:

Cace = 0,9-400=360 M /cyT>300 M° /ey (13,5 M- /4).

Mpon3BoanTeNnbHOCTL A03MPOBOYHBIX HACOCOB M3BECTKOBOrO Mosioka (cM. n.14.25.6) pasHa:
01.13,5 ?81 21,1 nf
gy =01.135.78—=211 nh.
P 5

MpuHMMaem ans 4O3MPOBaHUSE M3BECTKOBOrO MoJloka Hacockl-go3atopbl HO-25/40 wnu MAO-40/25.

Mpumep 2. PacyeT pexuma paboTbl YCTaHOBKM NpW ymsardeHun Bodbl. BogonotpebneHne obbekta - 550 M3 [eyT.
MoasemHass Boga xapakTepusyeTcs cregylowmyMy OCHOBHbIMM Mokasatensmu: pH - 7,2; Bkyc, 3anax - 3-4 6Ganna
(cepoBopopopn); obuas xectkocTb - 13,5 mr-ake/n; kapboHaTHasi ecTkocTb - 6,85 Mmr-ake/n; kanbuuii - 80 Mr-ake/n;
marHum - 5,5 mr-ake/n; ceoboaHas yrnekucrnota - 1,5 mr-ake/n; obwee coneconepxanue - 930 mr/n; xeneso obuyee - 2,3
Mr-3KB/1; Tpebyemas ocTaTo4Hasi XKeCTKOCTb - 7 Mr-aks/n. Pexum paboTbl CTaHLUuK C MPOMbIBKOM He Yalle 2 pa3 B CyTKW.

B cootBeTCcTBUM C YepT.44 (cnyyai a):



ML, = My — M{=13,5-6,8=6,7 mr-ake/n;
(522 -
M —[Ca®" ]=13,5-8,0=5,5 mr-ake/n,

Te. ML > My - M ML > Mg —[Catt].

Takum 0oGpasoM, Ans yMSAr4eHus BoAdbl OO TPebyemol OCTaTO4YHOW XeCTKOCTU Heobxoguma OekapGoHu3auvs ee
N3BECTbIO.

Hosy ussectn no Za'?! onpegenum no copmyne (52):
Ay =[COq ]+ 2y — A& =1,5+13,5-7,0=8 mr-ak/n=224 mr/n no iZail .

B cooTtBetctBUM C Tabn.20 ko3addUUMEHT M3MEHEHUS MNPOU3BOAUTENLHOCTM YCTaHOBKM cocTaenset 1,5. [pu
MCnonb30BaHNM cepunHon yctaHoBku "Ctpya-400" ee pacueTHas Npou3BOAUTENBHOCTb NPU YMArYeHUM BOAbl COCTaBUT

O . =1,5:400=600 M" /cyT>550 M~ /cyT.

P&ET{

Mpon3BoanTeNnbHOCTL A03MPOBOYHBIX HACOCOB M3BECTKOBOrO Mosioka (cM. n.14.25.6) pasHa:
Gp = 0,1-24,7-224-1/5=55,3 n/u.

MpuHMMaem ans 4O3MPOBaHUSI M3BECTKOBOrO MoJioka Hacockl-go3atopbl HO-63/16 unu HO-100/10.

Mpumvep 3. PacyeT pexuma paboTbl yctaHoBkM npu obecdTopmBaHum Boabl. BogonotpebneHve obbekta - 240

3
M~ /cyT. MNoa3semMHas Boga xapakTepuayeTcsl CreayroLmMMy OCHOBHBIMU NMOKa3aTeNsIMU: UCXOOHOE cofepxaHue dtopa -
3,4 Mr/n; HeobxoaMMBbI OCTaTOuHBIN doTOp - 1,2 Mr/n.

B cootBetctBUMM C Tabn.21 koapdVUMEHT M3MEHEHUS NPOU3BOAMTENBHOCTM YyCTaHOBKM cocTaenseT 1,25. lMpu
MCMonNb30BaHNM cepuiiHon yctaHoBkn "CTpysa-200" ee pacuyeTHas nNpou3BOAWTENbHOCTb Npu obecdTopmBaHUM BOAbI

COCTaBuUT
Qs =1,25:200=250 m” foyr>240m° feyT (10,0 m” fu).

o3y koarynsHTa CepHOKMCMOro antoMnHus onpegenvm no dopmyne (63):
AT =12,9(3,4-1,2)=28 mr/n.

Mpon3BoanTenbHOCTL A03NPOBOYHBIX HACOCOB KoarynsHTa (cM. n.14.25.6) pasHa:

1
p = 01.10,0.28— =186 n/.

el

CnepoBaTenbHo, NpuHMMaeM Hacocbl-go3atopbl HO-25/40 unu HO-40/25.

15. ANEKTPOJIU3HbLIE YCTAHOBKU ANA OBE33APAXXUBAHUA BOAbI

YCTAHOBKWU TUMA 3H ANA NONYYEHUA TMNOXITOPUTA HATPUA

15.1. OnekTponusHble yctaHoBkM Tuna OH npegHasHaueHbl Ana nonyvyeHWs obe33apakMBalOLLEro peareHta -
TMNOXIopUTa HAaTpPYst MyTEM 3MEKTPONM3a pacTBoOpa NOBaPEHHOW COonu.



Mnoxnoput Hatpust (IaZl(1) - cunbHbIA okMcnnTenb, No cBoeit GakTepuUMAHON 3dMEKTUBHOCTM 1 BIVSIHWIO Ha
TexXHomornyeckne nokasaTenu kadectsa obpabaTbiBaemol BOAbl PaBHOLIEHEH AENCTBUIO XXMAKOTO Xropa, XOpHON
M3BECTU U MOPOLLKOOBPA3HOro rmnoxnopuTa Kanbuus.

YcTaHoBKK MOryT NPpUMEHATbCA OANA 06933apa>K|/|BaHv|;| He TONMbKO NMUTLEBOW BOAbI, HO U NPOMbILUNEHHbIX U ObITOBbIX
CTOYHbIX BOA, Nnpu 06p360TKe BOAbl B NnaBaTenbHbiX 6accenHax 1 T.n.

15.2. OTe4ecTBEHHAs MPOMbILLIIEHHOCTb CEPUNHO BbIMYCKAET AMEKTPONN3HbIE YCTAaHOBKM NPON3BOAUTENBHOCTLIO 1, 5
n 25 kr/cyT aktuBHoro xnopa (Mapkn 3H-1, OH-5, OH-25 cooTBeTCTBEHHO). B COCTaB aneKkTponNn3HON yCTaHOBKW BXOOST:
y3en Ans pacTBOPEHWUS! COMW; AMEeKTPOnmn3ep C 30HTOM BbITSXKHOW BeHTMNAUuM; 6ak-HakonuTenb roTOBOro pacTBopa;
BbINMPSMUTENbHBLIV  arperat Ans  NUTaHWa  3nekTponu3epa; LWwkad ynpaBneHWs W 3anopHas apmartypa. Bce
TexHonorn4yeckoe 060pyoBaHve NocTaBnsSeTCs 3aBOAOM-U3rOTOBUTENEM B KOMIMMEKTE C YCTaHOBKOW.

15.3. OnekTtponu3Hble yctaHoBkM Tuna OH pabotaioT no crnegywowen cxeme. B pactBopHein 6ak 3arpyxatoT
NMOBapeHHyY0 COMb, 3anvBaloT BOAONPOBOAHYIO BOAY U C MOMOLLbIO HAacoca nepemeLLmnBatoT 40 NOMyYeHUs HaCbILLEHHOro

pacTeopa noeapeHHoit corm (230-310 r/n }a!l). MpurotoBneHHbI pacTBOp Hacocom no Tpy6onposoay noaalwT B

anekTponusep, raoe pasbaBnAlT BoAoW [0 paboueit koHueHTpauuu 100-120 r/n Mall . 3atem BkmouatoT
BbINPSIMUTENbHBIVA arperaT. [Mpouecc anekTponv3a BedyT A0 NonyyeHust TpebyemMow KOHLEHTpauMmM akTUBHOIO Xropa,
rocre 4Yero roToBbl PacTBOP CNMBatOT B Hak-HaKONUTENb M BECH LMK NOBTOPSIOT.

15.4. TexHn4yeckas xapakTepucTuka yCTaHOBOK NpuBedeHa B Tabn.22.

Tabnuua 22
XapakTepucTuka yana Unm ycTaHOBKU AnekTponusep

OH-1 OH-5 OH-25
Mpon3BoAMTENbHOCTL MO aKTUBHOMY XMOpPY, Kr/CyT 1,0 50 25
YAenbHbIN pacxos conv Ha 1 Kr akTUBHOrO xropa, Kr 12-15 12-15 8-9
MpoaomkMTenbHOCTL LMKNA 3neKTponusaa, 4 0,75-1,0 8-9 10-12
PekomeHayemoe 4Mcno LUMKNOB B CYTKU 2-4 2 2
KoHueHTpauusi akTBHOro xropa B pacTBope, /1 5-7 6-8 10-12
Pabouyee HanpsikeHne Ha BaHHe, B 40-42 40-42 55-65
Pabounii Tok, A 55-65 55-65 130-140
YoenbHbIn pacxof 3NeKTposHeprMn Ha 1 Kr akTMBHOro 7-9 7-9 8-10
xnopa, kKBT-y

15.5. Ha kaxgom oObekTe LUenecoobpa3HO ycTaHaBnuBaTb He Gornee ABYX-Tpex napannensHo paGoTatolmx
YCTaHOBOK, U3 KOTOPbIX OAHA [0JPKHA ObITh PE3EPBHOIA.

15.6. lMpu nNpoekTpoBaHUW 3NEKTPOSIM3HO-XITOPATOPHON YCTaHOBKM PEKOMEHAYETCA WUCMoNb30BaTb TUMOBbLIE Y
TexHopaboune NpoeKThbl, BbIMOMHEHHbIE MnpokoMmyHBoAgokaHanomM n LIHWMW3I nHxeHepHoro obopyaosaHus. MNpoekTbl
pa3paboTaHbl 4151 OYUCTHBIX COOPYXEeHUI ¢ pacxogom xmopa 1-200 Kr/u.

15.7. YCTaHOBKM C KOMMMNEKTOM TEXHOSIOrMYECKOro O60py,D,OBaHVI$| pa3MewarT B 34aHUK, B KOTOPOM npenycMOoTpeHbl
noMeLlleHne Ond 3nekTposim3epoB, HACOCHO-A03NMPOBOYHOE OTAENeHne, 3NEeKTpPpoLnToBasd, BEHTKamMepa u CJ'Iy)Ke6H06
nomMmetLleHune.

B nomeLleHnn gns anekTponu3epoB pacnonaranTcs AMeKTPoNM3Hble YCTAaHOBKN C CUCTEMOW BbITSDKHOM BEHTUNALMM,
B HacOCHO-4O3MPOBOYHOM OTAENeHUM pasmMellaioTcss paboyne Gakv C [O3UPYOLWMMU YCTPOMUCTBAMM M HACOCHOe
obopynoBaHue.



NomelueHne SHeKTpOXOSHVICTBa npegHasHa4eHo Ond CUCTeM ynpasJieHUA U KOHTPOIA 3a pa60T0|7| ANeKTponn3epos n
HacCOCOB.

B npoekTax npenycMoTpeHO MOKpOe XpaHeHue COnn C pacnosioXXeHnemMm pacTBOPHbIX 0akoB n HakoB-HakonuTenemn
rMnoxnopuTta HaTpua BHE 34aHUN.

D,OI'IyCKaeTCFI pacnonaratb YCTaHOBKM Ha CcBOOOAOHbIX MroLaasax CylleCTByOLLNX nomeLleHnn. B atom cny4vyae
paCTBOprIVI y3en npegnoyTuTenbHO pa3Mellatb Ha NepBOM 3TaxXe 3aaHund unm B noaBalibHbIX NMOMELEeHUNAX BOGNM3n ot
CKnaga XpaHeHua conu. SneKTponmsep pekoMeHOyeTca YyCTtaHaBnMBaTtb B OTAENbHOM NOMELUEHUN. BoamoxxHo
COBMECTHO€E pachnonoXeHne B O4HOM NoMeLleHNUN paCTBOPHOIoO y3na, anekTponnsepa u Gaka-HakonuTens rmnoxnoputa
HaTpuA. PaCTBOp rMnoxnopuTa HaTpua OOJKeH noctynatb B Oak-HakonuTenb CamMOTEKOM. I'Iepena,q BbICOTbl MeXxay
CIMMBHbIM BEHTUINEM 3J1EeKTponn3epa n BXoOAHbIM I'Iany6KOM 6aka-HakonuTens gomkeH ObiTb He meHee 0,3 M.

MomelleHns OomkHbl ObiTb obGecneyeHbl NOABOAKOW BO,EI,OI'IpOBOJJ,HOﬁ BOObl O NPUTroTOBIIEeHUA pacTtBopa Conn u
NPOMbIBKM PaCTBOPHOIro baka, aneKTponnsepa, Oaka-HakonuTens U COEAMHSIIOLLMX KX MaFVICTpaJ'IeVI nocne pa6OTbI.
CooTBETCTBEHHO AOMKEH ObITb 0becneyeH crnve I'IpOMbIBHOIZ BOAbl B CUCTEMY BOOOOTBEAEHUA.

15.8. BbInpamuTensHbIn arperat, nepenontocaTop, LlWKad ynpaBrneHus W CUCTEMY aBapuMHOW CUrHanusauum
Luenecoobpa3Ho ycTaHaBnMBaTb B AMCMETYEPCKOM MyHkTe. Lkad ynpaBneHuss pekoMeHAyeTcs KpenuTb Ha CTeHe B
3aBUCMMOCTM OT NIAHNPOBKM MOMELLEHUST U pa3MeLLeHnst 06opyaoBaHus.

MoHTaxX 3nekTpooGopyaoBaHUsl criegyeT NPOM3BOAMTbL COMMACHO 3MEKTPUYECKOW cxeme ycTaHoBku v "lMpaBunam
3KcnryaTaLuy 3NeKTPUYECKUX YCTaHOBOK".

15.9. PasBogky TpybonpoBogoB HeOGXOAMMO BHIMOMHSTL M3 aHTUKOPPO3MOHHOMO MaTepuana, paspellueHHOro
MuHagpaBom CCCP k npyMeEHeHUI0 B XO35IICTBEHHO-NMUTLEBOM BOL4OCHAGKEHUM.

YCTAHOBKWU TUMNA "MNOTOK" AJ1IA OBE33APAXUBAHUA BOAbI NMPAMbIM
AJNIEKTPOJIN3OM

15.10. OGes3apaxuBaHue BoAbl NPSIMbIM 3TIEKTPONIM30M SIBMSETCSl Pa3HOBUAHOCTLIO XropupoBaHusi. CyLLHOCT 3TOro
MeToZa COCTOUT B TOM, YTO MOA AENCTBUEM IMEKTPUYECKOrO ToKa U3 XMopuAaoB, Haxoasiwmxcs B obpabaTbiBaeMolt Boge,
06pa3yeTcsl B OCHOBHOM aKTUBHBIA XIOP, KOTOPbI U 06e33apaXvBaeT Boy HENOCPEACTBEHHO B MOTOKE.

YcTtaHoBku Tuna "MoTok" NnpegHasHaveHbl Ans obessapaxuBaHus NpUPOAHbIX BOA, oTBevarwmux TpedoaHuam FTOCT
2874-82 npu cogepxaHumn xnopungos He MeHee 20 Mr/1 1 XeCTKOCTU He Gornee 7 Mr-aKe/n.

15.11. YcraHoBka paboTtaeT cnegyolimm obpaszom. ObpabaTbiBaeMyto Body Nof OABMEHWEM MOAAT CHU3Y BBEPX B
anekTponuaep. BknioyaloT BbINPAMUTENbHBIV arperat U Ha TOKONOABOAb! 3MIEKTPOAOB NOAA0T NMOCTOSAHHOE HaMnpsPKEHNE.
Cuny Toka nogbuvpatoT Takum obpasom, YTOObl BENMUMHA OCTATOHMHOMO Xropa B obpaboTaHHOW BoAe COOTBETCTBOBAnNa
TpeboaHusim FOCT 2874-82.

15.12. TexHuyeckas XapakTepucTuUKa YCTAHOBKW, CEPUMHO BbINYCKAEMOW OTeYeCTBEHHOW MPOMbILLUNIEHHOCTbIO,
npuBeneHa B Tabn.23.

Tabnvua 23
MokasaTenb 3HaueHue nokasaTtens
MponseoamTenbHOCTL®, M3/H 15-100
HoMuHanbHas MoOLHOCTb, KBT 7,6
HanpsikeHue nutaHus, B 380 (x10%)
Pabouee HanpspkeHne Ha anekTpogax, B 6-12
Pabounii Tok, A He 6onee 600
[HaBnexune B kamepe, la (krc/cm 2) 05(%




* 3aBUCUT OT coaepKaHusi XIopuaoB, CynbgaToB U Tpebyemol [03bl Xropa Ha o6e33apaxuBaHue BoAbl.

[nsi KOHKpeTHOro oGbekTa MPOU3BOAUTENBHOCTL YCTAHOBKU MOXET ObiTh OnpefdeneHa no HoMorpamme (4ept.45).
BsauMHoe BnusiHWe CyrbhaToB W XNOPUAOB Ha MPOLIECC AMEKTPONU3a onpeaenseTcs koadduumeHtom £, (Touka 7).

[aHHble no KOHUEHTpaunn xnopmnaos U Benn4ynHe KOS(*)(*)VILlI/IeHTa KC NO3BOJIAKT YCTAaHOBUTb BbIXO4 XJlOpa MO TOKY

(Touka 2). Bbixog xmopa no TOKy Mpu 3agaHHOW TOKOBOW Harpyske (Touka 3) m Tpebyemas gosa xmopa (Touka 4)
onpegensitoT MakCUMaribHO BO3MOXHYIO NPON3BOAUTENBHOCTb YCTAHOBKU (TOYKa 5) Ha 06bekTe MpUMEHEHUS.

/
/
/
/
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YepT.45. Homorpamma ansi onpefeneHnsi NpousBoanTENbHOCTU
ycTaHoBku Tuna "lMortok"

15.13. He3aBMCMMO OT NpUMEHSIEMbIX CXEM BOLOCHabXXEeHUsI MeCTa pacrnornoXeHns YCTaHOBOK [Ansi 06e33apaXuBaHus
MpsSIMbIM 3MEKTPONU30M OGYCMOBMEHbI CYLLIHOCTHI0 METOAA: OHWM [OKHbI BCErda pacronaratbCsl nepen KOHTaKTHbIMU
€eMKOCTSIMU (pe3epByapamMu YNCTOW BOAbl, BOAOHAMOPHEIMM BallHsSMY 1 T.N.), KOTOPbIe, TaK Xe Kak B cry4ae o6blMHOIO
XIIOPUPOBaHUs, NO3BONSAT 06ecneunBaTe HEOGXOAVMOE BPEMS KOHTaKTa.

15.14. YcTaHOBKM [OOSMKHbI 3KCMNyaTupoBaTbCA B nomelleHun ¢ Temnepatypov oT 1 go 35 °C u oTHocuTenbHOW
BnaxHocTblo Ao 80%. Ha ogHom obbekTe Lenecoobpa3Ho ycTaHaBnueaTte He Gornee 2-3 mapannensHo paboTarolimx
yCTaHOBOK, 13 KOTOPbIX OAHa pe3epBHasi.

15.15. Mpu HannunMm B cxeme BOAOCHAOXEHWNS YCTAHOBKM ANs o4MCTKM Bogbl (Tvna "CTpys", yCTaHOBKM MK CTaHLuun
Ans obezxenesnBaHus 1 Ap.) ycraHosku Tvna "MNoTok" uenecoobpasHo pacnonaraTb B TEX e NMOMEeLLEHNsIX.

15.16. Tpu ncnonb3oBaHMU MOA3EMHBLIX BOA, HE TPeOyHLLMX crneuuanbHOM OYUCTKM M NOoA4aBaeMbiX B COOpHble
pesepByapbl, BO3MOXHbl pPa3fuyHble BapuaHTbl pas3MelleHus annapaTtypbl. [1py HanMuMu Hag CKBaXKMHOM NaBWUibOHa
yCTaHOBKY Haubonee LenecoobpasHo pa3mellate MMEHHO B HeM. Koraa naBunboH OTCYTCTBYET MU BoAa ModaeTcs B
COOpHBIN pe3epByap OT HECKOJbKMX CKBaXKMH, annapaTtypy MOXHO MOHTUpPOBaTb B HACOCHOW (BTOPOro nogbemMa) unuv B
HebonbLIOM OTAENbHO CTosWeM 3gaHuu. B Tex cnydyasx, korga Boga MocTynaeT B BOOOHAMOpHyk OaluHioo, a y ee
OCHOBaHWs UMeeTCs NoMeLLeHe, YCTaHOBKY MOXHO pacnonaratb Ha 3TUX nnowagsx.

Bo Bcex cnyyasix pa3meLLeHusl yCTaHOBKU 3MeKTPonm3ep HeoGX0AMMO yCTaHaBNMBaTb Ha 0GBOAHON NIMHUM OCHOBHOM
MarvcTpanu, nofatoLLleii Bogy B KOHTaKTHbIV pe3epByap.

Ha oTpeske OCHOBHOM MarucTpanu Mexay NOACOEAVHEHVSIMU OGBOAHOW NWHWU HeoBXOAMMO YyCcTaHaBnuBaTbh
3aaBwxky. Mogsoaawmi Tpy6onpoBod oGopyayeTcs UsMepuUTeneM pacxoaa nofaBaemMon Boabl.



15.17. MoHTax Groka ANEeKTponnTaHna YyCTaHOBOK cnenyet npou3BoAuTb B NMOMELLEeHUn cornacHo SJ'IeKTpI/I‘-IeCKOVI
cxeme u [YD. C uenblo CHWKEHUS nageHust HanpsXxXeHna B COEOUHUTENbHbIX kabensax paccTtoaHune wmexay
BbINPAMUTENEM U INEKTPONTN3epoOM AOJKHO ObITb MO BO3MOXXHOCTM MUHUMATbHbBIM.

15.18. lpu npuBsi3ke M MOHTaXE YCTAHOBOK MOXHO Monb3oBaTbcAd "Cxemamu KOMMOHOBOK YCTaHOBOK Arist
o6e33apaxuBaHns MPUPOAHbLIX Y CTOYHBIX BOA NPSIMbIM 311EKTponn3oM"”, paspaboTaHHbIMU [[MNPOKOMMYHBOLOKaHAMNOM.

16. MEXAHUYECKOE OBE3BOXXUBAHUE OCAIKOB, OBPA3YIOLLUXCA
HA CTAHUUAX BOOOMNOANOTOBKH

HA3HAYEHUE U OBJIACTb NPUMEHEHUA

16.1. PaCCManMBaeMbIe MeToadbl U yCTpOVICTBa npegHasHavYeHbl OAnAd MexXaHWU4YecKoro 00e3BOXMBaHMSA 0CaOKOB,
06pa3yr0|.u.mxc;| Ha CTaHUMAX OCBETNEHUS, 0be3xenesnBaHus 1 ymMAard4eHna npupoaHbIX Bo4, € MCNOJSib30OBaHMEM cepvu7|Ho
BblMyCKaemMoro ote4eCTBeHHOro O60pyﬂ,OBaHMﬂ.

16.2. MexaHudeckoe OGE3BOXMBAHWE MOXET HAWUTU MpPUMEHeHMEe Npu o6paboTke ocadkoB, 0OpasyloLMxcs Ha
CTaHLMsIX OCBETNEHUS NMPUPOAHBIX BOA, XapakTepuayembix MyTHOCTbIO Ao 400 mr/n.

16.3. MexaHu4eckoe 00e3BOXMBaHME 0CaAOKOB NpUPOLOHbIX BOA peKoMeHOYeTCA NPUMEHATb AJ19 OCaKOB!:

00pa3ylolnxcs Ha CTaHUUAX OGe3Xene3vuBaHus U yMSITMEHWUs MOA3EMHbIX BOA, - MPU OTCYTCTBUM CBOGOAHbLIX
TEPPUTOPUIA, BbICOKOM YPOBHE FPYHTOBbIX BOA 1 GOMbLLIOM KONUYeCTBE aTMOCHEPHBIX 0CaZKOB;

NOBEPXHOCTHbLIX NPUPOAHLIX BO4 - NPU OTCYTCTBUU cBODOOAHbIX TeppMTOpMIZ n yCJ'IOBMVI aona ecrtecrtBeHHOro
3aMopaxmnBaHua n oTtTanBaHnA OCaKoB.

16.4. MNpu panbHEWWeM pPacCMOTPEHWMM TEXHOMOTUYECKMX CXEM U YCTAHOBOK Ans 06paboTkM ocadkoB MpuHSITa
crepyloLas ycrnoBHas knaccudukaums Bog NOBEPXHOCTHBIX BOAOVCTOYHWUKOB MO UX MyTHOCTU U LIBETHOCTU (Tabn.24) .

Tabnvua 24
Bogabl MokasaTenb kadecTBa | 3HayeHWe nokasartens

MarnomyTHble MyTHOCTb, Mr/n <10
[MOHWKEeHHOW MYTHOCTU To xe 10-50
CpenHen myTHOCTH " 50-100
MoBbILLEHHOW MYTHOCTU " 100-250
MyTHble " 250-1500
BbICOKOMYTHbIE " >1500
ManouBeTHble LiBeTHOCTb, rpag “ 35
LiBeTHble To xe 35-120
BblicokouBeTHbIE " >120

NMPUHUUNMUNATIBHAA CXEMA TEXHOJIOTMYECKOIO NPOLIECCA U OCOBEHHOCTU
YCTAHOBOK

16.5. Pa3baBneHHbI 0CafoK M3 OTCTOMHMKOB UMM OCBETNUTENEN CO B3BELUEHHLIM OCaAKOM, @ Takke MPOMbIBHbIE



BOAbI q)VIJ'IprOBaJ'IbeIX YCTaHOBOK crieilyeT HanpaBliAaATb B COOPYXeHUA ONA UX yCpeaHEHNA N OCBETIIEHUA.

Ocapfok, BblAeneHHbIn B YKa3aHHbIX COOpPYXEHUAX, HaAANEXUT HanpaBnATb Ha COOPYXEeHUA OnA ero JanbHenLwero
MeXaHM4Yeckoro 06e3BoXNBaHUS.

|_|pVI HeobxoanmocTn cnenyet npeaycmMmatpuBatb NPOMEXyTO4YHYH €MKOCTb ANA BblpaBHUBAHUA pacxoda oCajka.

16.6. C uenbto MHTeHcUdUKaL MM npouecca OCBETIIEHNS NMPOMbIBHbIX BOA criegyeT Aobaenatb nonvakpunamug, (MAA)
13 pac4yeta 1-1,5 mr/n.

16.7. Bblbop obopymoBaHus AN MexaHW4ecKoro OOe3BOXMBaHWSA OCaAKOB MPUPOAHbLIX BOA onpedensietcs WX
MUCXOAHbIM KayecTBOM. [N 06e3BOXMBAHWS TMOPOKCUAHBIX OCAAKOB MOBEPXHOCTHbIX BOL CredyeT B OCHOBHOM
npumMeHsiTe punbTp-npeccel Tuna ®rNAKM nnu ®IAB. Bakyym-counbTpbl onsi 06e3BOXMBaHUSI TaKMX OCaOKOB MOryT
HanTV NpUMeHeHne NuWb Ansa Bog ¢ MyTHocTbio 100 mr/n.

Ons obe3BoxvBaHWSA OCaOKOB, OOpPa3ylOLUMXCS Ha CTaHUMSIX OGEe3Xene3vBaHWUs M yMSArYeHusl MOoA3eMHbIX BOA,
cregyeT UCMonb30BaTh BakyyM-(UMbTPbl U NEHTOUHbIE (PUMBTP-NPECCHI.

Mpu Mcnonb3oBaHUK BakyyM-(UIbTPOB CriedyeT NpMMeHsTb annapaTbl CO CXOASLWMM MonoTHOM, obecneuvBatoLve
BO3MOXHOCTb pereHepaumu unbTpyoLLeil TKaHW.

16.8. PekomeHayeTcst cnegytowas TEXHOMOIMYeckas cxeMa MexaHN4eckoro 06e3BoXXmBaHWS MMAPOKCUAHbBIX OCaaKoB
Ha dunbTp-npeccax (4epT.46).

YepT.46. TexHonornyeckas cxema obpaboTku 0CagkoB Ha kamepHoM unbTP-npecce

1 - ynnoTHutenb; 2 - gosatop MNAA; 3 - ycpeaHUTeNb-0TCTOMHMK 0CaaKOB U3 OTCTOMHMKOB UMW OCBETNUTENEN
CO B3BELUEHHbIM Crioem ocafka; 4 - ycpeaHUTENb-0TCTOMHMK MPOMbIBHbLIX BOA (OMINbTPOBaNbHbIX COOPYXXEHWN;
5 - Hacoc; 6 - cOOpHWK ocaaka; 7 - 4o3aTop PNOKYNAHTOB U BCMOMOraTenbHbIX BELLECTB;

8 - NpomexyToYHas eMKoCTb; 9 - HarpeBaTenbHbIA anemeHT; 10 - komnpeccop; 771 - MOHXYC;

12 - kamepHbI hunbTp-npecc; 13 - TpaHcnopTep; 14 - byHkep; 15 - aBTocamocBan

Ocapgok u3 pre,D,HMTeJ'IeVI-OTCTOI;IHVIKOB HenocpencTtBeHHO unn 4epe3 nNpoOMeEXyTOYHYHO €eMKOCTb NOoCTynaeT B
YNNOTHUTENMN. C uenbio MHTeHCMd)VIKaLI,I/IM npouecca ynioTHeHMA B OCaAOK nepen ynnoTHUtenamun crnegyetr BBOOUTb
MAA.

YNrOTHEHHbI OCafoK MNepenaBnuBaloT W3 YNMOTHUTENeW B €MKOCTb [Afisl MOAFOTOBKM €r0 K MeXaHWU4YeckoMy
06e3BoXMBaHUIO. B 3aBMCUMOCTU OT BMAa ocagka U cnocoba ero NoAroTOBKM B €MKOCTb C MOMOLLbI 403aTOPOB MOTyT
nofaBaTbCsl U3BECTb, (OMOKYMNSAHTLI U NpUCaoYHble MaTepuarnsl. NoMUMO 3TOro, eMKOCTb MOXET ObiTb 06OpyaoBaHa
cucTemoii nogorpeBa ocafka. [MoArOTOBMEHHbIN K MexaHU4YeckoMy O0Ee3BOXWBaHWIO OCafoK OTBOAWUTCS B MOHXYC,
0TKyAa C MOMOLLBI0 KOMMpeccopa NepenaBnuBaeTcsl B kKamepHbl unbTp-npecc. O6e3BOXEHHbI 0CaJ0K C MOMOLLbIO
TpaHcnopTepa Yepe3 OyHKep yaansieTcs aBTOTPaHCNopToOM C TeppuTopuun cTaHumn. dunbTpaT nocrne punbTp-NpeccoB
OTBOAUTCS B KaHaNU3aLMOHHbIE CETU.

16.9. Mpu “CNonNb30BaHWUK AN MEXaHUYECKOro 0GE3BOXMBAHUS TMOPOKCUAHBIX OCaAKOB BaKyyM-(OUNbTPOB MOHXYC
criegyeT 3aMeHUTb MNITyHXEPHbIMU UMW LLUHEKOBLIMU HACOCaMM.



16.10. B KOHCTPYKTVBHOM OTHOLLEHWUWN YCPEAHUTENU-0TCTONHWNKN AOIMKHbI 06ecneynBaTb BO3MOXHOCTb 3hdEKTUBHOIO
OTBEAEHMSA OCBETINIEHHON BOAbI M OCajKka Ha AarnbHenLyto obpaboTky.

16.11. KoHCTpyKuMu ynnoTHUTenen 3aBUCAT OT kayecTBa obpabaTbiBaemoro ocagka. [ns ocagkoB ManoMyTHbIX
LUBETHbIX BOA cregyeT CTPeMUTbCsl, YTOObl OTHOLWEeHWe AuameTpa W MybuHbl ynnoTHWTens coctaensno 1:2. C
yBenuyeHnem MYTHOCTU UCXOAHOW BOAbl yKa3aHHOE OTHOLLEHWE MOXHO yBenuumBaTb, W MPW YNNOTHEHWM OCAdKoB U3
BOA C MyTHOCTbIO cBbiwe 100 Mr/n B kayecTBe ynnoTHUTENeW MoryT ObiTb MCMNOMb30BaHbl paguanbHble OTCTOMHUKA
AnameTtpom Ao 18 m.

16.12. nOJJ,FOTOBKy YNNOTHEHHOro ocajka K 00e3BOXMBAHMIO MOXHO OCYyLLEeCTBNATb nnbo B cneumnansHOM eMKOCTH,
nméo HenocpencTtBeHHO B MOHXYCe.

NnoAaroToBkKA OCAOKA K MEXAHUYECKOMY OBE3BOXWUBAHUIO

16.13. MexaHu4yeckoe 006e3BOXMBaHWE OCaOKOB, O6p33yPOLIJ,I/IXC$| Ha CcTaHuusX obe3xenesnBaHUsa W yMAr4eHuaA
noA3eMHbIX BOA, cnefyeT OCYyLWeCTBATb NoCe NX yninoTHeHNA 6e3 OoMNoNHUTENBLHON NOArOTOBKN.

16.14. MexaHudeckoe 006e3BOXMBaHWE TMAPOKCMAHBIX OCadKOB MOBEPXHOCTHbIX MPUPOAHbIX BOA4 crnegyeT
OCYLLECTBNSATb TOMbKO MOCne MpeABapuTenbHOW MNOArOTOBKM, obecrnevnBalollel U3MEeHEeHWe WX  WCXOOHOW
(PUINKO-XMMNYECKOW CTPYKTYPbI.

16.15. I'Ipe/.'l,BapMTeanaﬂ noAroToBka rMApoKCUAOHbIX OCadKoB K 06e3BOXMBAHMIO MOXET BKIHOYaTb WX ynnoTHeHne B
COOpPYyXEHUAX BepTUKanbHOro wnn paguanbHOro Tuna, Koarynauunwo XUMUYECKUMU peareHTamu, nobaeneHne
BCnomMoraTtesbHbIX BEWECTB, Harpes 40 60-98 °C, 3aMopaXXmBaHne-oTTanBaHune.

I'IpvlmeanMﬂ: 1. 3aMOpa)KMBaHMG-OTTaVIBaHVIe cnegyet npegycMmatpuBatb MpuU NOArotoBke K 06e3BOXMBAHUIO
OCagKoB MarioOMyTHbIX LIBETHbIX U BbICOKOLIBETHbIX BOA, obnaparmowmx Hambonee HU3KOM BOAOOTAAOLLEN CNOCOBHOCTLIO.

2. BbiGop TemnepaTypbl HarpeBa oOcagka CrefyeT OCYLLEeCTBMSTb C YY4EeTOM BO3MOXHOCTEN 06E3BOXMBAMOLLMX
annapaTos.

16.16. YNnoTHEHWE TMOPOKCUMIOHbIX OCaAKOB ManOMYyTHbIX LBETHbIX BOA, CreQyeT NpPOM3BOAMTL B YNIOTHUTEMNSX
BEPTUKAmNbHOIO Tuna, 060pyA0BaHHbIX YCTPOWCTBAMM Af1s HENPEPLIBHOMO HapYLLIEHWs! CTPYKTYpbl ocajka.

YNnoTHEHWE OCAAKOB, MOMYYEHHbIX M3 MOBEPXHOCTHbIX BOA C MyTHOCTbiO cBbie 100 Mr/n, a Takke OCaKOB,

06p83yPOLIJ,VIXC$| Ha cTaHuusax obeaxenesanBaHus 1 yMAr4eHna noa3emMHblX Bo4, B 3aBUCMMOCTU OT NMPoOn3BOANTENTIbHOCTU
CTaHUMMN MOXHO OCYLLEeCTBIIATb B YMNIOTHUTENAX BEPTUKAIIbHOIro U pagnanbHOro tuna.

Ons npegBapuTEnbHbLIX PacyeToB MPU MPOEKTUPOBAHUM BMaXHOCTb YMMOTHEHHOTO B TeYeHWe 2 4 ocajka PW
cnenyeT NpuHUMaTh, %:

AN ocagka xxenesocogepxalmx nogseMHbix Bog - 97,0; npu yBenmyeHun npoaomknTenbHOCTU YNNOTHEHUs 0 24 Y
BNaXXHOCTb YNNOTHEHHOrO ocagka cHwkaeTcs Ao 92-94;

Ons ocagka, obpasyroLLErocs Ha CTaHUMSAX YMArdYeHus Boabl, - 92-94.

16.17. Onsa npenBapuUTeribHbIX pacdeToB Npu NPOEeKTUpOoBaHNUN BNaXXHOCTb YNITOTHEHHOIO OCakKa NOBEPXHOCTHbIX BO4

Fym %, B 33BMO/MOCTU OT KauecTBEHHbIX MOKasaTerel WCXOAHON BOAbI MOXHO ONpefensiTh Mo criedyoLuemy
BbIPAXEHMIO:
= A2 Fr 2 e _ 14 A e
Py =96,034+ 18- 1074 -3 10770 - 126 10777, (66)

roe i - uBeTHOCTbL MCXoAHOM BOAKI, Fpaf;

M - myTHOCTL ncxogHOM BoAR!, Mr/T.

npO,D,OJ'I)KVITeJ'IbHOCTb YNNOoTHEHNA OCagKOB MOBEPXHOCTHbLIX BOA crnieayeT NpuHUMaTb paBHOVI 6-10 4 B 3aBMCMMOCTM



OT KayecCTBa OCapKoB, npuyem C yBenndeHnemMm MUHeparsbHbIX npmmeceﬁ B HUX NpOAOIDKUTENbHOCTb YNIOTHEHUA
CHWXaeTcA.

16.18. Ons uHTeHcMdMKaumm npouecca ynnoTHeHus B ocagok AobasnsioT MNMAA u3 pacdeta 0,04% macchl cyxoro
BellecTBa ocagka. MpodormknTensHOCTb YNNOTHEHUS MPKY 3TOM cnegyeT NpuHUMaTh paBHON 2-4 u.

16.19. B kayecTBE XMMWYECKUX peareHToB OnA Koarynauunm ocadkoB nepen Mx MexaHUYeCKUm obe3BoXxmBaHMEM
MOTyT MCNoNb30BaTbCA U3BECTb, MUHEPAIlbHbIE XXene3ocoaepXallumne KoarynaHTbl, (*)J'IOKyJ'IFlHTbI.

16.20. N3BecTb npn NoAroToBke rMApPOKCUAHbLIX OCadKoB K 06e3B0OXMBaAHUIO MOXET UCMONb30BaTbCS CAMOCTOATENbHO.

Onsa npegBapuUTenbHbIX pacy4eToB 03y M3BECTU MO Cal) cnegyet npuHMMaTb OndA OCadkoB BOA, % Macchbl CyXux
BellecTB o6pa6aTb|BaeM0ro ocapjka:

NoBbILLUEHHOW MyTHOCTHK - 10-15;

cpefHen LBeTHOCTU U MyTHOCTH - 20-30;

ManoMyTHbIX cpeaHen LBeTHocTm - 30-50;

ManoMyTHbIX BbICOKOLBETHbLIX - 60-100.

Mpun aTOM [03a M3BECTM BO3PACTAET C YBENNYEHNEM LIBETHOCTU N CHUKEHNEM MYTHOCTU UCXOAHOW BOAbI.

16.21. CamocTosTenbHoOe UCMNonb30BaHne (*)J'IOKyJ'IFlHTOB Ona noAaroToBKU TMOPOKCUAHbBIX OCadkoB K MeXaHU4eCKoMy
00€e3BOXMBaHMIO BO3MOXHO IHLLb npun 06e3BOXMBAHMN 0CAAKOB BOA MOBbLILLEHHON MYTHOCTW.

(DJ'IOKyJ'IﬂHTbI cnegyet ncnonb3oBaTth AJ1A COKpalleHnA pacxona n3BeCcTu. I'Ip|/| 9TOM ONA NpeaBapUTeribHbIX pacdeToB

cnenyet NnpuHMMaTh 103y dnokynaHta 0,2% no akTUBHONM YacTW OT MacChl CyXuX BELLECTB M [03y ussectm no alll -
20% pnsa MmanomyTHbIX LBETHbIX Bog U 15% ansi Bog cpeaHen LIBETHOCTM U MYTHOCTM.

16.22. [na cokpalleHus pacxoda W3BeCTU MpW MNOArOTOBKE IMOPOKCUOHBLIX OCAAKOB K OOE3BOXMBaHMIO MOXHO
MCMoMb30BaTb pasfuyHble BCroMoraTenbHble BeLlecTBa, Cpean KOTOpbIX CrieqyeT OTMETUTb 3051y-YHOC OT CXUraHus
Topdba, Yrns 1 cnaHues, ANaTOMUT, MEPSAT, ONWUMKKM, NecYaHy'o Mbifb U Apyrve oTxoapbl.

ApPeKTUBHOCTL MPUMEHEHUST BCTIOMOraTerlbHbIX BELLecTB HeoGXoaMMO MOATBEPAUTH OMbITHbIM MyTeM. OGbIYHO
JobaBka BcriomMoraTterbHbiX BelecTB B konudectBe 50-100% Macchbl Cyxux BeLLECTB OcCagka MO3BOMSIET COKPaTUTb
pacxof U3BecTu B 2 pasa.

CoBMeCTHOe MCMNonb30BaHWe BCMoMoraTenibHbIX BELLECTB U (*)J'IOKyJ'IFlHTOB No3BOJIAET MNOJIHOCTbKO OTKa3aTbCA OT
NPpUMEHEeHNA n3BecTn npu 06e3BOXXMBaHMM 0CAOKOB, nosny4YeHHbIX N3 BOO cpe,u,Heﬁ LUBETHOCTU N MYTHOCTW.

16.23. lNpn nepekavke ocagka neped o6e3BOXMBAHWEM N OCOBEHHO MOCKe KOarynsiuMoHHOW W (brOKymsiILMOHHOW
06paboTkm BO M3bexaHue paspyLlUeHWst ero CTPYKTYpbl He AOMyckaeTcsl UCMoMb3oBaHWe LeHTPOOEeXHbIX HacoCcoB, MX
crnegyeT 3aMeHATb MITyHXEePHbIMU UMW LLHEKOBBLIMMU.

ONPEOENEHUE OCHOBHbIX TEXHOJIOTMYECKMUX NAPAMETPOB MNMPOLIECCA
MEXAHUYECKOIO OBE3BOXWBAHUA OCALKOB

16.24. Pacuer ynnoTHWTeEnen cnegyeT OCYLWECTBAATE MO MakCUManbHOMY YacOBOMY KONMUYeCcTBY oOcafka,
obpasyloLiemycs B nepuof naBoaka, C y4eTOM COKpaLleHUsl neproaa YNioTHeHUS B 2 pa3a Mo CPaBHEHUIO C YKa3aHHbIM
n.16.17.

16.25. Pacuet o6opy,q03ava ana obe3BoXmBaHUS ocagka BoA NOBEPXHOCTHbIX MUCTOYHMKOB cCreayeTt BeCTu,
npnHMMasa BO BHUMaHMe cpegHerogoBble Noka3aTtesnin Kadyecrtea NCX0OHOM BOAbI.

16.26. Ha nepuop naBofka Heo6X0AMMO NMpesycMaTpuBaTh CO3AaHVe akKyMynUpYHOLLEe eMKOCTW ANst YNIOTHEHHOTO
ocafKa, KOTopblii He MOXET ObiTb 06E3BOXEH HA YCTAHOBNEHHOM 0GOPYAOBaHUM.

AKKYMYTMPYIOLLYIO EMKOCTb crieflyeT o6opyoBaTb HACOCHOW CTaHLuel, oGecneymBaioLLel nepekadky HaxoasLlerocs
B Hell ocajka Ha 06e3BOXMBalOLLME annapaTtbl B NEPUOL MEXEHN.

16.27. OcHoBHble NapaMeTpbl paboTbl UNbTP-NPECCOB:



TOnNWwMHa cnosi 06e3BOXXEeHHOro ocaaka Ha (bVIJ'IprOBaanOVI neperoponke npu 06e3BOXMBaHUU Ha cbvmpr-npeccax n

BakyyM-unbTpax 6apaGaHHoOro TMna AoskHa Gbite . =5 MMm;

obbem ocagka, NnogaBaemMoro B cbmanp-npecc, - He MeHee obulero obbema KamMep, COOTBETCTBYOLLEro NacnopTHbIM
AaHHbIM;

yAernbHbI 06beM nofaBaemoro ocagka My, = 0,04 Mo m 2 (NPUMeHUTENBHO K UnbTP-Npeccam Tunos GMAKM
1 OMAB) .

2
16.28. Mpou3BoANTENLHOCTL 06E3BOXMBAIOLLMX anNnapaToB Mo CyxoMy BelLecTBy ocaaka L, kr/(m “ -u), BblpaxkeHHas
Yyepes Maccy TBepAoW (ha3bl ocagka, MOXET ObITb paccunTaHa no opmyne

m
o="m g
Fry

(67)

roe ¥l - Macca Teepaoi daskl ocagka, Kr;

2
& - NOBEpXHOCTbL (PUMLTPOBAHUS, M ;

TH - NPOAOJTKNTENBbHOCTb (*)VIJ'IprOLI,MK.I'Ia, Y;

& - koaduuMeHT 3anaca, yuuTbiBalOWMIA konebaHWe CBOICTB ocadka W KoMbMaTauumio bunbTpoBanbHO
neperopofaku, pasHein 0,6-0,8.

MpoJOPKUTENBHOCTD PUALTPOLUMKNA Ty , Y, NPY 0BE3BOXMBAHNUM OCAAKOB Ha (hUIbTP-NPeccax paBHa:

LETRl t Toms T Teen (68)
rae Tg - MPOAOIDKUTENLHOCTL hUnbTpPOBaHUS, Y;
Torg - MPOACIDKMTENBHOCTL OTKMMA, Y;

Teenm - NPOAOIMKMTENbHOCTL BCTIOMOraTenbHbIX Onepaunid, BKIIOYaloLWas Bpems 3anofiHeHWst kamep OCaakoMm B
obbeme, paBHOM 06beMy kamep punbTp-Npecca, Bpems BbIFPy3kUM ocadka U pereHepauuu TkaHu U npuHUMaemasi rno
nacnopTHbIM AaHHbIM, 4.

MPOAOIKUTENBHOCTE (DUNLTPOUMKIA Ty, Y, NPU 0B6E3BOXMBAHMN OCALKOB Ha BakyyM-(hunbTpax pasHa:

360
T =Ty (69)
t
rAe Cig, - YTon 30HbI PUNLTPOBAHMS, rpaj.

Macca TBepow tasbl ocagka coctaBnseT

Py = Wiy Sy - (70)

3,
roe me - 06bEeM UCXOAHOro ocagka, M~ ;



3
e - KOHLIEHTPALIMS UCXOAHOTO 0caka, Kr/M

MoacTtasnssa 3HadeHns n3 dopmyn (68) - (70) B popmyny (67), nonyymm cnegytoime 3aBMCUMOCTM NS ONpeaeneHust
NpPOV3BOANTENBHOCTU:

unbTp-Npeccos

QI:I:I-I[ = Wm:xclmx K- (71)
F(Td;- o t TZBCI[)
BaKyyMm-punbTpoB
_ I’:i'?m::\v:(J--"II»D::»: e ¥ (72)

Crep Fry 360

Ecnu koHueHTpaumio wmcxopgHoro ocagka B cdopmynax (71) v (72) 3aMeHUTb BMN@XHOCTbKO WMCXOAHOTO Ocajka,
yKasaHHble 3aB1CMMOCTU COOTBETCTBEHHO NMPUHMMALOT CreayoLnii BUa;

qu_n — me [IDD_PH:}{ )-Orn:x F e
IEJDF(T,:L., L o

; (73)

_ Wi (100 ~ Fx )'::'-'c]_:uom:x
Bp 3600077,

i, (74)

roe PI'D:X - BNaXHOCTb MCxXoaHoro ocagka, %;

3
S gy - MNOTHOCTb NCXOAHOro ocajka, Kr/m

npOVI3BOJJ.I/ITeJ'IbHOCTb 06e3BOXMBaOLLNX annapaTtoB MOXeT ObITb onpegeneHa Takke no o6bemy BblAENNBLLUErrOCA
cbvmpraTa 1 BMaXXHOCTN UCXOAHOro 1 06e3BOXXEHHOrO 0CaAKoB U3 cnegyroulero COOTHOLWEeHUA:

W (100 = By ) = (Wigey _Wq::'(lﬂﬂ_i%c)1 (79)
mn-F
oTkyaa Wiy = Wy ——%-.
Faex ~ e
(76)

MoactasuB 3aBMcUMOCTb (76) B dpopmynbl (73) v (74), nonyynm cnegyoLime BblpaXeHus:

WQJ[IDD_PDC)[IDD = Fex )-Opn:x

pn = o
IDD(me - Pu;c)F(Tcl: tToms T TBCI[)

(77)

Wcl:u [1 00— lEuéu: )[IDD - Pm:x )ac]_:u':'m:x

= & 78
o 3600(Byy — o) Prg 7

16.29. [aBneHus unbTPOBaHUS G'ZP M oTKuma Gﬂm , nopaepxvBaemble npu paboTte UNbTP-NPECCOB,

onpenendarnTca CKMMaeMOoCTbo obe3BoxmnBaeMbix ocaakoB. OgHako y4nTbiBad, 4TO B npouecce noAaroTtoBKM OCaaKoB K
00e3BOXMBAHMNIO 3HAYEHUE CXMMAEMOCTU 06pa6aTbIBaeMle OCagKkoB nNpuBOOAT K onpeaeneHHoOMY YpPOBHIO, Npu



NMPOEKTUPOBAHUN MOTYT BbITb NPUHATHI CriefyloLIMe 3HaYeHUs AaBINEHU B 3aBUCKMOCTM OT kadecTBa 0b6pabaTbiBaeMoro
ocafka, KoTopble OyayT KOPPEKTUPOBATLCS B MPOLIECCE IKCMIyaTaLum:

Ona ocagkoB MaliOMyTHbIX LIBETHbIX U BbICOKOLIBETHbIX BO4
(g =0,3-0,4 MMa; G =0,8-1,0 MMa;

0N 0cagkoB BoA cpeaHen LBETHOCTU U MyTHOCTU

(g =0,4-0,5 MMa; G =1,0-1,2 MMa;

Onsi 0cagKoB BOA, NOBbILLEHHOM MYTHOCTU

GEP =0,5 MMa; & =1,2 Mna.

16.30. [Ona npenBapuTenbHbIX PacyeToB MNpPU  MPOEKTMPOBAHUM NPOU3BOAUTENBHOCTL BaKyyM-(OUNbLTPOB Npu
00e3BOXMBaHNM 0CagkoB, OOpasyloWmMXcs Ha CTaHuusax obexenesuBaHus, cnegyeT npuvHumatb pasHou 80-100

Kr/(m 2 "4), BMaXHOCTb 06e3BOKeHHOro ocagka - 60-70%.

Mpu o0Ge3BOXMBAHUM Ha BaKyyM-(UIbTpax oOcagkoB, 00pasylolmxcs Mpu  YyMArYeHUU MOA3EeMHbIX BoOf,

NpPOW3BOANUTENBHOCTb criegyeT NpuUHATL paBHow 90-120 kr/(m 2 ‘4), BMaXHOCTb 06e3BOXEHHOro ocaaka - 50-60%.

I'Ip|/| 00e3BOXMBaHMMN r’MOPOKCUAOHbIX OCaaKoB NMOBEPXHOCTHbLIX NPUPOAHbLIX BOO NMPON3BOOAUTENBHOCTb (bI/IJ'Ipr-I'IpeCCOB

No CyxoMy BeLLecTBy crieqyeT NpuHuMaThb, Kr/(M e "4), 4Nsi 0cagKoB BOA:
ManoMyTHbIX LBETHBIX - 3-5;
cpefHen LBETHOCTU U MyTHOCTHU - 5-10;
noBbIWEHHON MyTHOCTU - 10-15.
Mpy aTOM BNaHOCTb 06E€3BOXEHHOIO OCafKa COOTBETCTBEHHO, %, ANA 0CaaKoB BOA:
MarnoMyTHbIX LiBETHbIX - 70-75;
cpefHen LBETHOCTU U MyTHOCTU - 60-70;

NOBbLILWEHHON MYTHOCTU - 55-65.

TeKkcT JOKyMeHTa CBEPEH Mo
ocuLmansHoe nsgaHve
M.: UATI MNocctpos CCCP, 1989

Mocobue No NPoOeKTUPOBaAHUIO COOPYXKEHUN AN OYUCTKU U noaroToBku Boabl (kK CHul
2.04.02-84)

Bua pokymeHTa:
Mocobue ot 09.04.1985 N 2.04.02-84

Ony6nukoBaH: ocuumansHoe nsgandue, M.: LIWTM MNocctpoa CCCP, 1989 ropg,

CcbinaeTcsa Ha

CHwul1 2.04.02-84* BogocHabxeHne. HapyxHble CETU 1 COOpY>KEHNS
MoctaHoBneHue MNocctpos CCCP o1 27.07.1984 N 123



CHul o1 27.07.1984 N 2.04.02-84*
CTpouTenbHble HOpMbI U NpaBuna P®

FOCT 539-80 Tpybbl 1 MydpTel acbecToLieMeHTHble HanopHble. TexHndyeckme ycrnosus (¢ ameHeHnsamu N 1-4)
MoctaHoBneHue Nocctpos CCCP o1 15.10.1980 N 162
FOCT ot 15.10.1980 N 539-80

FOCT 8267-93 LebeHb 1 rpaBuii U3 NAOTHBIX FOPHbIX MOPOA Afs CTpoUTeNbHbIX paboT. TexHuyeckune ycnosus (c
NameHeHusammn N 1, 2, 3)

MocTtaHoBneHwue Mocctpost Poccnn o1 17.06.1994 N 18-43

FOCT o1 10.11.1993 N 8267-93

@ MB 10-115-96 lNMpaBwna ycTponcTea 1 6e3onacHom aKcnnyatauum cocygos, paboTatowmx noa AgasneHvem (He
OEeNCTBYIOT Ha TeppuTopuun PP)

MocTaHoBneHne ®efeparnbHOro ropHoro 1 NPoMeILLieHHoro Hagaopa Poccumn ot 18.04.1995 N 20

MB ot 18.04.1995 N 10-115-96

Hopwmbl, NpaBuna 1 HOpMaTyBbl OPraHOB rOCYAAPCTBEHHOIO Haa3opa

MpaBswna ycTponcTea anekTpoyctaHoBok (MY3). OrnasnenHve
Mpukas MuHucTepcTBa aHepreTuku u anektpudmkauum CCCP ot 10.12.1979 N 6/H
Hopwmel, npaBuna n HopMaTUBbLl OPraHoB rocyAapCTBEHHOMO HaA3opa

FOCT 2761-84 NCTOYHMKM LEHTPANM30BaHHOIO XO3AACTBEHHO-NUTLEBOIO BOAOCHaOXeHUs1. MrneHnyeckme,
TexHu4eckne TpeboBaHus 1 Npaeuna Belibopa

MoctaHoBneHue Nocctangapta CCCP ot 27.11.1984 N 4013

FOCT o1 27.11.1984 N 2761-84

@ FOCT 18599-83 Tpy6bl HanopHbIe M3 NonuaTueHa. TexHnyeckue ycnosus (¢ N3amernennamu N 1, 2, 3) (He
OencTByeT Ha TeppuTopumn PO)

MoctaHoBneHue Nocctangapta CCCP ot 10.09.1983 N 4899

FOCT o1 10.09.1983 N 18599-83

FOCT 10587-84 Cmonbl aNOKCMAHO-ONaHOBbIE HeoTBePXKAEHHbIE. TexHnyeckne ycnosus (¢ MameHennem N 1)
MoctaHoBneHue Nocctangapta CCCP ot 06.02.1984 N 417
FOCT o1 06.02.1984 N 10587-84

Ha Hero cchinatotes

TemaTukun
CTponTenbLCcTBO 1 apXuTekTypa

WrxeHepHoe o6opynoBaHWe 30aHuid U COOPYKEHWUI, BHELLHWE CETU

BopocHabxeHuve n kaHanusauus (K 40)



