NMOCOBUE
No NPOEKTUPOBAHUIO COOPYXKEHUM ANsi OYNCTKU
M NOAroTOBKMW BoAbI
(x CHwuI 2.04.02-84)

YTBEPXXOEHO npukasom HUM KBOB AKX um. K.[l.Mamdwunosa ot 9 anpensa 1985 r. N 24

PekomeHnaoBaHo k nsgaHumio y4eHoim cosetom HAN KBOB AKX nm. K.O.Mamdumnosa.

CoOepX1T CBeAeHUsl, YTOYHSIIOWMNE KOHCTPYKTUBHBIE U ApYyrne OCODEHHOCTU COOPYXKEHWW, BOLUEALWMX B OCHOBHOM
HOpPMaTMBHbIA OOKYMEHT, a TaKke ykasaHus no psifly HOBbIX pa3paboTok, KOTOpble MOryT MPUMEHSITbCS TOMbKO B
SKCMEepPUMEHTaNbLHOM nopsiake, MNpu 3TOM Ans  XO3SIMCTBEHHO-MUTLEBOrO BOAOCHAabGXeHWs HeobGxoauMo Hanuyune
NONOXUTENBHOMO 3aKMIOYEHUS CaHUTAPHbIX OPraHoB.

Ons NHXXEHEePHO-TEXHUYECKMNX paﬁOTHVIKOB NPOEKTHbIX OpFaHI/I3aL|,VII7I.

Mpu nonb3oBaHuM NMocobuem HeoOXO0AUMO YUUTbIBATb YTBEPXKOAEHHbIE U3MEHEHWNSI CTPOUTENbHBIX HOPM M NPaBum U
rocyaapCTBEHHbIX CTaHAAPTOB, NybnvKyemMble B xypHane "BionneteHb cTpoutenbHon TexHUkK", "COOpHUKE N3MEHEHNI K
cTpouTenbHblM Hopmam u npasunam” Mocctposi CCCP n nHdopmaumMoHHOM ykasatene "[ocynapCTBeHHblE cTaHAapThl
CCCP" l'occtaHgapTa.

NPEAUCIIOBUE

Mocobue siBnsieTcsa gononHeHvem Kk pasa.6 "Bogonogrotoeka" CHulM 2.04.02-84 "BogocHabxeHue. HapyxHble ceTu u
coopyxeHus".

CocTaBneHo C Yy4eTOM HayyHblX WCCneaoBaHui K 0000LWeHMs onblTa MNPOEKTUPOBaHWS, CTPOUTENbLCTBA M
aKcnnyaTtauuy BOAONPOBOAHbLIX CTaHUMIA 32 NocneAHUe rofpi.

Mocobue paspaboraHo HNM KBOB AKX um. K.[.Mamdwunosa - kaHangatammu TexH. Hayk E.N.AnenbunHon (pasa.1),
B.M.KopabenbHukoBbiM  (pa3ag.4, 13, 14), A.M.MepnuHon (pa3p.13), U.M.Oemuubim (pa3n.6), B.M.KpuwTynom,
B.M.TpeckyHoBbIM (pa3a.7), I.J1.Megpuwem (pa3a.15), B.M.Jlio6apckum (pa3za.16) coemectHo ¢ BHUW BOLAMEO - g-pom
TexH. Hayk A.W.EropoBbim (pa3a.2), kaHaugatamu TexH. Hayk V.M.Mwupkucom, O.A.MpowmHbim (pa3ag.1), WN.C.PoauHon
(pa3a.2), 3.11.BonbdTpyb (pas3a.3, 4), IN.KO.Accom (pasa.12); PHUM AKX nm. K.[. Mamdunosa - kaHauaatamy TeXH. Hayk
W.X.KoBapckon (pa3a.5), A.WN. dunatosbiM (pa3an.8); OMCU - kaHa. TexH. Hayk M.A.'pabosckum (pa3a.8); ULHUNKUBP -
KaHa. TexH. Hayk M.I"XKyp6on (pa3g.9); AsHUW BogHbix npobnem - kaHA. TexH. Hayk U.C.babaeBbim (pa3a.10); LHAW3M
MHXXEHEPHOro obopyaoBaHust - KaHougatamu TexH. Hayk B.U.PoamHbivm, B.[.CykacsHom, wHx. [.P.PabuHoBnyem
(pa3a.11).

B otbope maTtepuana, cocTaBneHun u pegaktupoBaHum Nocobus yyacTBoBanu: kaHaMgaTbl TeXH. Hayk W.W.[emuH,
J1.H.Mackyukas, B.M.Kpuwtyn (HUN KBOB AKX um. K.[O.Mamdunosa); kaHg. TexH. Hayk B.B.AwaHuH, o-p TexH. Hayk,
npod. W.3.AnenbumH (BHUW BOLOIEO); wHxeHepbl B.A.KpacynuH, J1.MN.Po3aHoBa (I'MnpokoMMyHBOZOKaHan);
A.®.BputkuH (CotossogokaHannpoekT); I'.P.PabuHosny (LHNWIM nHxeHepHoro obopyaoBaHus).

1. PACNPEOENIUTENN PEATEHTOB

B npakTuke BogonoarotoBku B cOoTBETCTBUM C TpeboBaHmamn CHulM 2.04.02-84 pomkHO 6biTb o6ecneveHo GbicTpoe
U paBHOMEPHOE pacnpeferneHve peareHToB B obpabaTtbiBaemon Boge. OCOGEHHO BaXHO YBEMUYEHME CKOPOCTM
pacnpefeneHus npuv BBEOEHUM KOArynsHTOB (pacTBOPOB COMEel antoMUHWA U XKenesa) Ans CO3[aHust YCINOBUA UX
3(hPeKTUBHOIO 1 paLMOHaNbHOro NCMNONb30BaHUS.

Huxe onncaHo Heckonbko TWUMOB pacnpegenuTenen peareHToB, paspaboTaHHbix HUWA KBOB AKX wuwm.
K.O.Mamdwmnosa (tun 1) u BHUW BOATEO (tvnbi 11-1V).



NEP®OPUPOBAHHbIW PACMPEOENUTENDb KOATYNIAHTA (TUM )

1.1. Pacnpepenutenb npegHasHayeH ONA BBEAEHUSA pacTBOPOB KoarynsHTa unu riokynsHTa M MOXeT ObiTb
yCTaHOBMEH B TpyOe nepepn cMecuTenem, npu nocTynneHnM BoAbl B CMECUTENb UMW B OAHOM W3 OTAENEHWUA BXOAHOW
KaMepbl nepen KOHTAKTHbIMKM ocBeTnuTenamu (4ept.1). B nocnegHem crnyyae pekoMeHOyeTcs YCTaHaBnvMBaTb
pacnpegenuTenb B NpOeEMe NePEropoaKkn, CoO3AalLLEM CYyXKEHUE NOTOKA U YBENUYEHME ero TypbyrneHTHOCTH.

YepTt.1. Cxema ycTaHoBkM NepdopuMpoBaHHOro pacnpegenutens koarynsaHTa (tun |)
a - B BUXpEBOM cMmecuTene; 6 - B neperopogyaTom unvm KOpuaopHOM cMecuTerne, BXOOHON Kamepe KOHTaKTHOro
ocBeTnuTensi; 1 - pacnpegenuTens; 2 - CEKUMOHHAsA CBUHYMBAIOLLAACS LWTaHra; 3 - nogaya KoarynsiHra;
4 - 3apsgka cugoHa
1.2. MoTepwn Hanopa npu obTekaHnn pacnpegenutens Bogon coctasnstoT 10-15 cm.

1.3. Pacnpegenutenun us nepdoprpoBaHHbIX TPYOOK HE pekoMeHayeTCs NPUMEHATb Npu 06paboTke BOAbI pacTBOPOM



KoaryndaHTta, cogepikalmm HepacTBoOpuMble NPUMECH.

1.4. Ins BBeAEHNA pacTBOPOB MUHEpPArbHbIX KOarynsHTOB CreayeT NPUMEHSITh pacnpedenuteni M3 BUHUMNAcTOBbIX
Tpy6 MNK U3 HepXKaBeloLLe cTanu.

1.5. Pacnpepenutenb koarynsHta (4epT.2) COCTOMT U3 LieHTparnbHOro 6ayka co LTYLEepoM, Ha KOTOopbI HageBaeTcs
LUNaHr Ans noAayu KoarynsHTa, v paguanbHbiX NepdopupoBaHHbIX TPYGOK-TyYeit, UMEIOLLMX OTBEPCTUSA, HanpaBneHHbIe

no ABWXEHUIO NoToka Bodbl. Pacnpenenutenb onyckaeTcss Ha MECTO YCTAHOBKM C MOMOLLbI CBUHYMBAIOLLENCA W3
OTAENbHbIX CeKLIMI LUTaHIW.

YepT.2. NepdoprpoBaHHbI pacnpegenvTens koarynsHTa (tvn )

1 - LeHTparnbHbIi 6a4okK; 2 - OTBEPCTUS AN BBOAA KOArynsHTa; 3 - pasbeMHas wWraHra; 4 - wryuep
AN NpUcoeavHEHNs LWNaHra nogayy Kkoarynsadta; 5 - aarnyuika; 6 - nepdopuposaHHas Tpybka-nyu

1.6. Yncno oTtBepcTuii B pacnpefenutene crnesyeT ONpenensiTb MO pacxody pacTBopa KoarynsiHTa U BenuuuHe
notepwu Hanopa B pacnpeaenutene 30-50 cm.

1.7. Pacxoqn pactBopa KoarynsHta o ¢ , CM3 /c, cnepnyeT onpeensTb No oopmyne

100
gy = 210 1
L,

3.
roe EK - [03a KoarynsHTa, r’m~ ;

3
Q'B - pacxon BoAbl Yepe3 cMmecutenb, M /c;

CK - KOHUEeHTpauua pacTtBopa KoarynaHTta, % no macce;

3
£ - NNOTHOCTb PacTBOPa KoarynsiHTa KoHUeHTpauun L., r/cm



[noTHoCTb pacTBopa KoarynaHta npu 3agaHHOMN KOHUEeHTpauuu cnegyeT npuHMmMaTb no Tabn.1.

Tabnuua 1
KoHueHTpaus pacTeopa M‘g ':564:'3 , MnoTHoCTL pacTeopa, r/CM3
% 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 pacTeBopa KoarynsiHTa &, CM~ /C, NMPOXOASLIEro Yepes OAHO OTBEPCTWE, CrieAyeT onpenensTb Mo

dopmyne
Fo = Hw A28k, @)
roe ji - koadhduumeHT pacxoga, npubnukeHHo paeHbin 0,75;
2
Q) - nrowanb oTBepPCTUs, CM -~ ;
4.
E - ycKopeHue cBoboAHOro nageHusi, Mic ™ ;

% - 3apaHHas noTeps Hamopa B pacnpeaenuTene (cM. n.1.6).

B 1abn.2 npuBegeHbl pacxodbl pacTBOpa KoaryrnsiHTa, NPOXOASLEro Yyepes ogHO OTBepCTMe, Mpu MoTepe Hamnopa B
pacnpegenutene, pasHon 30 CM; yKka3daHbl peKOMeHOyeMblE ANaMETPbI Ny4Yel B 3aBUCUMOCTM OT AnameTpa OTBEPCTUN.

Tabnuua 2

OnameTp Pacxopg pactBopa KoarynsHra, OunameTp nyua,
OTBEPCTUS,, MM | MPOXOASALLErO Yepe3 OQHO OTBEpCTHe MM

npu # =30 cm, oM fe

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

1.9. Yucro otBepcTuin #, B pacrnpeaenuTene (Npy BbibpaHHOM AMameTpe OTBEPCTUIA) HALMEXMT onpeaenaTb no



dopmyne

Mpu #,>32 cnegyeT yBenuynTs AuameTp OTBEPCTMI 1 MOBTOPUTL pacyeT.

1.10. B uensix ymeHbLUEHNSI BEPOSATHOCTU 3aCOPEHNSI OTBEPCTUS AOMKHbI OblTb pa33eHKOBaHbI TaK, YTOObI X AMameTp
yBENUYMBarncsi OT BHYTPEHHEN MOBEPXHOCTU fly4a K HapyXHOW (nocre CBEprieHWst OTBEPCTUM Ha fydax CBEpriom
pacyeTHOro guametpa).

1.11. Yncno nyyen B pacnpegenutene cneayet BblomMpaTth Tak, YToObl Ha kKaaom ny4ve 6bino He 6onee 3-4 oTBepCcTUi
(4mncno ny4ven JosmkHO ObITb He Bonee 8).

1.12. OTBepCTVIH Ha ny4dax pacnpegenntensa OOJDKHbI ObITb pacnonoxeHbl CUMMETPUYHO OTHOCUTENIbHO OCU pr6b|,
no KOTOpOIZ noctynaet 06pa6aTbIBaemaﬂ BO4a, a Ha KaXaowm Jny4ye - CUMMEeTPUYHO OTHOCUTESTIbHO TOYKMU, OTCTOSALEN OT

cTeHku Tpybbl Ha 0,25 gnameTpa TpyObl Fa R

PacnonoxeHve 0TBEPCTUiA Ha Nyvax pacnpenenurens crneayeT BoloupaTte B COOTBETCTBUM C Tabn.3.

Tabnuua 3
Yucno oTBepcTUi Ha nyye PaccTtosiHue oT BHYTpEHHEN CTEHKU
pacnpefnenutens Tpy6bl Ao oTBEpPCTUS, Jonm oT L
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. CnepyeT npegycMmaTpuBaTbh BO3MOXHOCTb MCMONMb30BaHMS LUMaHra npu nogaye koarynsHTa Ans ocyLlecTBneHNs
obpaTHON NpOMbIBKM pacnpegenuTens (cMm. 4epT.1).

KAMEPHO-ITYYEBOW PACNPEQENUTENb (TUM II)

1.14. KamepHo-nyyeBon pacnpegenutenb npedHasHayeH Ans cMmelleHnss obpabaTbiBaemol BoAbl C pacTBOpamu
peareHTOB, 3@ UCKIIOYEHNEM N3BECTKOBOrO MOSIOKa.

1.15. KamepHo-nyyeBol pacnpegenuTenb pacnonaraeTcs no ocu notoka obpabatbiBaeMon Boabl (4epT.3) u coCTOMT
U3: UWMMUHOPUYECKON KaMepbl C paguvanbHbiMU NepdOpUPOBaHHbIMU OTBETBMEHUSIMU, UMEIOLLMMU OTKPbITbIE TOPLbI;
LMPKYNSILMOHHOIO naTpybka, pacnonoXeHHOro BHYTPU KaMmepbl COOCHO, OTKPBITOrO ¢ 06enx CTOPOH M 3aKpenneHHOro Ha
OCHOBaHUM Kamepbl, obpalleHHOM K MOTOKY; peareHTonpoBoAa, NPUCOEAMHEHHOro K KaMepe C NPOTUBOMOIOXHOMN
CTOpOHbI. PeareHTonpoBoa MoxeT 6biTb cHabXeH NpueMHO BOPOHKOWM Npu nofadve pacTBopa peareHTa CamMOTEKOM Unuv
coeanHeH Ha dnaHuax CoOOTBETCTBYHOLEN KOMMYHUKaLMENn Npyu nogadye nog Hanopom.



YepT.3. KamepHo-ny4yeson pacnpegenutens (Tun I, pacnonoxeHne - BHyTpy Tpybonposoaa)
1 - kopnyc TpybonpoBoaa; 2 - kamepa pacnpenenutensi; 3 - ny4eBoe OTBETBIEHUE; 4 - ABWXEHME BOAbI;
5 - oTBepcTMe Ans Bbixoaa pacTeopa; 6 - pagnanbHas pacnopka; 7 - rmyxas pesvHoBas mydTa,
yCcTaHaBnvBaemasi ¢ 3a3opom 5-10 MM OT kopriyca Tpy6onpoBoaa; 8 - LMPKYNALMOHHbIA NaTpybok;
9 - nogava peareHTa; 70 - peareHTONPOBOA
1.16. OdpheKkTUBHOCTL AENCTBUS KAaMEPHO-Ny4YEeBOro pacnpegenutens obecneunBaeTcs 3a CHeT:

NOCTYNNEHNS YaCcT UCXOAHO BOAbI YEPE3 LMPKYIISILMOHHLIA NaTpyGOoK BHYTPb Kamepbl;

pa3baBneHnss 3ToM BOJOW pacTBopa peareHTa, MOCTynalLllero BHYTPb KaMmepbl 4Yepes peareHTonpoBof
(NnpepBapuTenbHOE CMeELLEHME);

yBENMYEeHUs1 NepBOHaYaribHONO Pacxoaa XWOKOro peareHTa, CrnocoGCTBYIOLEro ero PaccpeoTOUEHIO B MOTOKE;
paBHOMEPHOTO pacrnpeaeneHunst pa3bGasieHHOro pacTBopa Mo CeYEeHUIo NoTokKa.

MocTynneHvne B Kamepy MCXOOHON BOAbI YEPEe3 LMPKYMALUNOHHbBIA NaTpyboK NpoMcxoauT nog AeNCTBUEM CKOPOCTHOIO
Hanopa, nMetoLLero HanbonbLUIy BEMUYMHY B SAPE NOTOKA.

1.17. KamepHo-ny4yeBon pacnpefenvTenb pa3MeLlaroT, Kak npaBuno, BHyTpu Tpybonposoga (npy BepTUKanbHOM U
ropu3oHTanbHOM ero MosioXKeHUW), Ha BbIXOOAHOM y4yacTke TpybonpoBoaa, NoaaroLwero UCXo4Hy BoAy, U Ha BXOOHOM
yyactke TpybonpoBoaa, OTBOASILLErO BOAY U3 COOPYXKEHMS, NOCIe KOTOPOro OHAa MOAMEXMWT AarbHeilein peareHTHOM
obpaboTke (4epT.4).



UepT.4. Cxembl yCTaHOBKU KaMepHO-Ny4eBbIx pacnpeaenutenen (tun ll)

a - BONM3M BbIXOAHOMO CevyeHusi BepTukanbHoro TpyGonposoaa; 6 - B6rnau BXOAHOIO CEYEHNS TOPU3OHTaNbHOIO
oTBoasdulero TpyGonpoeoaa; 1 - TpyGonposog; 2 - ABWXEHWE BoAbl; 3 - KaMepHO-Ny4eBoii pacnpeaenurerns;
4 - nogava peareHTa; 5 - onopHasi KOHCTPYKLMS

MpeanoyTUTEnNbHBIN BapuaHT YCTaHOBKM pacnpegenuteneit B TpybonpoBodax pekoMeHayeTcsi BbIGUpaTb C y4eTom
BO3MOXHOCTU MX OCMOTPa ¥ 3aMeHbl 6e3 npekpalleHns nogayv obpabaTtbiBaemoi Boapbl.

Mpu o6paboTke BOAbI HECKONMbKAMW peareHTaMu pacrnpefenuTenu pacTBOPOB crefyeT YcTaHaBnuBaTb B
nocneaoBaTenbHOCTU, ONpeaensieMo TEXHONOrM4eckon cxemon. MNpu 3TOM oTAenbHblE pacnpegenuTenyn MoryT ObiTb
obbeanHeHbl B OMoKu.

1.18. PacyeTHble nokasaTenn KamepHO-NyYeBbIX pacnpegenvrenein u pasmepbl UX KOHCTPYKTMBHBLIX 3f1EMEHTOB

npvBeaeHbl B Tabn.4.

Tabnuua 4

3Ha4veHus
MokasaTenu u KOHCTPYKTUBHbLIE 3MEMEHTbI nokasarenem




MPOACIKUTENLHOCTE CMELLIEHWS NPU YCTAHOBKe BHYTPY TpyGonposoaa £, ¢

To e, Npu ycTaHoBKke BGM3W BbIXOAHOTO (BXOOHOIO) ceveHus Tpybonposoda

T.c

CkopocTb NoToka ¥, M/C

KoathpMLIMEHT MapaBnMYeckoro ConpoTvBneHus &

OTHOLLEHUS] pa3MepoB 3MEMEHTOB K AuameTpy L) nopjaroLero (OTBOASLLEro)
Tpybonposoaa:

anameTp Kamepsbl ch

OnameTp UMpKynsaUmMoHHOro naTpyoka cfu

OnameTp Ny4eBoro OTBETBNEHUS cfn

[vameTp peareHTonposoga p

BbicoTa kamepbl

BbICOTa LIMPKYNALUMOHHOrO naTpybka Hu

OnviHa nyyeBblX OTBETBMNEHUI Ln

Yuncrno nyyeBbiX OTBETBMNEHUN #

OnameTp 6OKOBbIX OTBEPCTUI Ny4EBbIX OTBETBIEHUN a!’,:, , MM

KoadhdpuumeHT nepdopaLmm nyyeBbix OTBETBNEHUIN Kn

0,6-1,0

1,0

He meHee 0,5

2,1

0,25-0,30

0,15-0,20

0,05-0,08

0,10-0,15

0,30

0,20

0,25-0,30

ON®®Y30PHbIVW PACMPEQENUTEND (TWUM 1l

1.19. [Oudbpy3opHble pacnpegenuTenn npegHasHadeHbl Ans cMelweHus obpabaTbiBaeMor BOAbl C XKUOKAMMU
peareHTaMmu, B 0COGEHHOCTU C TEMU, KOTOPbIE COAEepXKaT 3HAUYUTENBHOE KOMMYECTBO TBEPAbLIX NpUMecei (M3BECTKOBLIM

MOJSIOKOM, YroflbHOWN CyCreH3newn).

1.20. [OundpdpysopHbii  pacnpefenuTen YycTaHaBMMBalOT B BepTMKanbHbIX TpybonpoBodax Mo OCKM  MOTOKa
obpabaTtbiBaemon Boabl. OH COCTOMT M3 KOHMYecKoro Aunddysopa, obpalleHHOro BbIXOAHbIM CEYEeHUEM HaBCTpevy
MOTOKY, W peareHTonpoBOAa, NPUCOEOMHEHHOrO K BXOAHOMY ceveHuo auddy3opa U CHaBXEHHOro MPUEMHUKOM
peareHTa. [Opu3oHTanbHbIE KPOMKM BbIXOAHOTO ceveHns auddpysopa obpasytoT co cTeHkamu Tpybonposoga paboumin

3a30p Ans npornycka notoka obpabaTbiBaeMon BoAbl (YepT.5).
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YepT.5. OndbdbysopHein pacnpegenutens (Tvn lll)
1 - kopnyc Tpybonposoaa; 2 - auddysop; 3 - ABUKeHUe Boabl; 4 - pabounii 3a3op; 5 - rnyxas pe3vHoBasi MydTa;
6 - pagmnanbHasi pacnopka; 7 - nogaya peareHTa; 8 - NpueMHUK peareHTa; 9 - peareHTonpoBos
1.21. BbicTpoe pacnpegeneHne peareHToB obecrneynBaeTcs 3a cHeT:

NocTynneHna 4actu MCXOOHOW BOAbI B ,D,I/I(*)(*)ySOp nog AevCcTBMEM CKOPOCTHOro Hanopa, unmMmerLliero HaVI6OJ'IbLLIy}O
BEJNMMYNHY B A4pe NOTOKa;

peLmnpKynsaumMmn BoAbl BHYTpU anddy3opa B pesynbTaTte ralleHus CKOPOCTHOro Hanopa M CMeLLEHNs ee C peareHToMm,
nocrynarowmum B gudysop yepes peareHToONpoBoa;

paBHOMepHOro pacnpegeneHns pasbasneHHoro peareHta B paboyem 3a3ope;
TypOyneHTHOM Anddpy3mm, obpasyroLlencsa B pesynbtaTe pacluMpeHns notoka npu Bbixode M3 pabo4yero 3asopa.

MocTtynnexHue pasbaeneHHoro peareHta u3 auddysopa B pabounii 3a30p NMPOUCXOAMT 3a cYeT nogcoca B obnacTb
MUHUMArbHbBIX AABMEHUIA.

1.22. [OudbdpysopHbii  pacnpegenuTens cnegyeT pa3mewatb B TpybonpoBoge C€BoOOOHO U LEHTpUpoBaTb
paguvanbHbIMKU pacnopkaMmu ¢ 3a3opammn Mexay ux Topuamu u cTeHkon Tpybonposoaa, paBHbiMM 5-10 mm. [JonyckaeTcs
ONOKMpPOBKa C KAMEPHO-Iy4YEBbLIM pacnpegenutenem (4ept.6).
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UepT.6. Cxema coBMeLLeHns aAnddy30pHOro U KaMepHO-Iy4eBoro pacnpeaenurenem
1 - kopnyc Tpybonposoaa; 2 - auddy3opHbIi pacnpeaenutens; 3 - ABWXeHWEe BOAbI;

4 - xkamepHO-Ny4eBON pacnpegenutens; 5 - nogada KoarynsHrta; 6 - nogaya nssectu

1.23. Oudpdy3opHbI pacnpegenurenb MOXHO OOHOBPEMEHHO C OCHOBHbIM Ha3HayeHMeM UCMofb3oBaTb B KayecTBe
CyXaloLlero ycTpowcTBa Ans u3MepeHus pacxoga obpabaTtbiBaemon Boabl C KO3I(EHUUMEHTOM TMAPABINYECKOTO
COMNPOTMBIEHUS], YKa3aHHbIM B Tabn.5.

1.24. PacyeTHble nokasaTenu un pasmepbl Anddy30opHbIX pacnpegenvTenei ykasaHbl B Tabn.5.

Tabnuua 5
MokasaTenu 1 KOHCTPYKTUBHbIE 3NIEMEHTbI 3HaueHus §
nokasareneu
MpPOAOMKUTENBLHOCTD CMELLeHUs 1, C 1,0
CkopocTb NoToka ¥, M/C 0,5-1,5
59

KoahthULMEHT rUapaBIMYECKOro ConpoTuUBneHns &
OTHOWIEHUS pa3MepoB 9SNEMEHTOB K avametpy L)
TpybonpoBoaa:

ANUHA yyacTka cmelleHust § He meHee 2,0

AMamMeTp BbIXOAHOTO cedeHms anddysopa @y 0,67

AvameTp peareHTonpoeoaa cip 0,10-0,15




CTPYWUHbIV PACNPEQENUTENb CYCNEH3UW PEATEHTOB (TUM IV)

1.25. PacnpegenuTtenn CTpyMHOro Tuna npegHasHaveHbl Ans ObICTPOro CMELUEHUs CYCNeH3nin peareHToB (M3BECTH,
yrns, rMyHbl 1 Ap.) C BOOOW B HAMOpHbIX Tpybonposogax guametpom 200-1400 mm.

Pacnpepenutenn HapnexuT BbINOMHATL MO OJHOM W3 NpUBEAEHHBIX Ha 4YepT.7 CxeM, BKIOYaLWMX: [ABa
pacnpefenuTenbHLIX anemMeHTa Ans TpyGonposoaos anametpom £ =200-400 Mm (BapuaHT a); Tpu - Ans L} =500-700
MM (BapuaHT 6); yeTblpe - ans £ =800-1000 MM (BapuaHTbl 8, 2); naTb - Anst L =1200-1400 MM (BapuaHT 8).

YepT.7. CTpyiHbIE pacnpeaenuteny cycneHaun peareHTos (tvn 1V)

a-0 - BapuaHTbl cxeM: a - £=200-400 mm; 6 - £1=500-700 mm; 8, 2 - £)=800-1000 mm; 8 - L} =1200-1400 mMm;
e - AeTanb BBOAA cycrneHauu; 1 - TpybonpoBog; 2 - peareHTonpoBos; 3 - KONMMEKTOP pacnpeaenuTerbHbIN
(pe3anHOTKaHEBLIN pykaB); 4 - cTanbHasi Tpyoka; 5 - apmaTtypa 3anopHasi; 6 - canbHuK;

7 - cTpybumHa 3anopHas

1.26. PacnpegenuTtenn MOXHO YyCTaHaBnMBaTb Kak Ha rOPU3OHTamnbHbIX, TaKk M Ha BepTMKamnbHbIX Yy4acTKax
TpybonpoBoaoB. B MecTe ycTaHOBKM pacnpenenutensi pacCTosiHMe OT MOBEPXHOCTM TpyOGonpoBoAda A0 OrpaxaaroLumx
KOHCTPYKUMI OOMKHO ObiTb HEe MeHee 300 MMm.



1.27. Kaxabli pacnpefenutenbHblii 3NeMeHT pacnpefenutenst CycrneH3uu criedyeT BbINOMHATh B BUAE TPyoKw,
BBEAEHHOWN Cpe3aHHbIM KOHLOM B TpybOMpoBOA 4Yepes carbHUMKOBOE YCTPOWCTBO W YCTaHOBEHHOW Cpe3oM Mo
HanpaBrneHuio noToka. Ha npoTWBOMOMOXHOM KOHLEe TPYybKM CcHapyxu TpybonpoBoda YCTaHaBMMBAKT 3amnopHYHO
apmatypy unu cTpy6LmMHY Ha pe3nHOTKaHeBOM pyKaBe.

1.28. bBbicTpoe cMelleHMe obecnedmMBaeTcsl CTPYWHOW MNOJayveil CyCMeH3Mn peareHTa 4epe3 HECKOMNbKO
pacnpefenuTenbHblX 3NEeMEHTOB NeprneHaMKyNspHO MOTOKY BoAbl C OXBaTOM OornbLUen 4acTh MOMepeyHoro CeveHus
NnoToKa CTPysSIMU peareHTa.

[ns noBbllWeHUs 3PPEKTUBHOCTN CMELLEHUS NMPedyCMOTPEHA BO3MOXHOCTb YBENMYEHWUs! ONVHbI pacrnpocTpaHeHnust
CTPyM 3a CYET BbINOMHEHNs1 cpe3a Tpyoku nog yrrnom 80°. MpogonsHoe nepemeLLeHne pacnpeaenmTensHoro afemMeHTa B
canbHKKe No3BoNsSeT A0OMTbCS HanbonblUen NowWaam oxBaTa MoNepeyHoro ceyYeHns NnoToka BOAbl CTPYeWn peareHTa.
Mpun ckopocT BbIxoga CTPYM W3 pachnpedenuTenbHOro aremMeHTa MeHee CpefHel CKOPOCTU ABWXEHWUS1 BoAdbl B
TpyGonpoBoae AnvHy BBeAEeHHOro B Tpy6onpoBoa yyYactka pacnpeaenuTerisHoro anemMeHTa crieyeTt yBenuumBath, npu
Gonbluel CKOPOCTH BbIXoda peareHTa - yMeHbLIaTb.

1.29. lnameTp BbINYCKHOrO OTBEPCTUS pacnpefenuTensHOro anemMeHTa cnegyet npuHuUMaTh pasHbiM 8-15 MMm. [Mpu
3TOM cnegyeT npegycMmaTtpyBaTb BO3MOXHOCTb W YCTPOWCTBO AN OYUCTKU OT BHYTPEHHUX OTMOXEHUA nyTem
nocnefoBaTenbHOro OTKIOYEHUSS OAHOW U3 BETBEW pacnpefenqTenbHOro Komnnektopa U npuMeHeHus npoborHMKOB
COOTBETCTBYHOLLEro AnameTpa (6-12 mm).

2. ASPUPOBAHMUE KAK CPEACTBO MHTEHCUPUKALIMU NMPOLIECCA
KOAryndaumm nPMPOOHbLIX BOO*

* CrieflyeT NPUMEHSTb B 9KCMIEPUMEHTANBHOM NOPALKE.
CYWHOCTb METOOA U OBNACTb NPUMEHEHUA

2.1. Mpn oGpaboTke MpPUPOAHBLIX BOA B MpoLEecce rmaponvaa KoarynsiHTa obpasyeTcsi 3HauYuTenbHOe KONMMYecTBO
cBOBOAHON YrNeKncnoThl, cogepkalleincsa rmaBHbiM 06pa3om B ra3oBoli hase BCreACTBUE ee Marnoi pacTeBopMmocTu. Ha
HayanbHOW CTaauu KoarynsiumMmn B3BeLleHHbIX BELLECTB Npu pasBuToON NOBEPXHOCTM TBEPAOMN U rasoBoi a3 NpomcxoamT
WHTEHCUBHAA aacopbumsi MenbyanlimMx My3blpbKOB YrMEKUCIOTbl Ha MOBEPXHOCTb MUKPOXIIONbEB KOarynvupoBaHHOM
B3Becu. B pesynbTaTe o6pasyeTca ocafok HEMPOYHOW, PbIXIION CTPYKTYPbI.

2.2. CBOEBpPEMEHHOE yaaneHue yrnekucrnoTbl M3 ccepbl 06pa3oBaHUs MUKPOXITONLEB, AOCTUIAEMOE 3a CHET aspaLuu
BOAbI, 3HAYUTENBHO MHTEHCUMULMPYET NpoLecc Koarynaumu. AspyvpoBaHue cnocobcTByeT nyyliemy rmapaBnmyeckomy
nepemMeLLMBaHUIO BOAbI C KOAryfnsiHTOM Ha CTaguu CKpbITOW Koarynsiuuu. B pesynbrate obpasyioTcsi xrnonbs Gonee
NPOYHOM W NIOTHOW CTPYKTYpPbI, ObICTpee ocaxaarLmecs B OTCTONHbBIX CoopyXeHusax. OTayBKa yrnekucnoThl Bbi3biBaeT
nosbiLleHne pH Boabl, YTO CHKAET ee KOPPO3UOHHYIO aKTUBHOCTb.

2.3. MeTog C NpPUMEHEHMEM a3pupoBaHUA MOXeT OblTb pekoMeHOoBaH Mpu obpaboTke BOAbI C MOBLILEHHOMN
MYTHOCTbIO U LIBETHOCTBIO B LENAX MHTEHcUdMKaumMn paboTbl BOAOOYMCTHBIX COOPYXXEHWUA, 3KOHOMUWU KoarynsiHta u
MOBLILIEHMST KAYyecTBa OCBETIIEHHOM BOAbl MO OPraHoONenTUYecKMM MnokasaTensMm (3anaxy, NPUBKYCY, HaCbILLEHUO
KMCMOPOAOM).

2.4. AspupoBaHne MOXET OCYLLECTBNSATLCA MPU UCMONb30BaHUM MOOLIX TEXHOMOrMYECKMX cxem obpaboTkv BoAbl,
npegycmMoTpeHHbix CHulM 2.04.02-84.

OCHOBHbIE TEXHOJIOTMYECKUE NMAPAMETPbl U HEOBXOAUMOE
KOHCTPYKTUBHOE O®OPMJIEHUE

2.5. OnTmanbHbI pexnm aspupoBaHua cnegyet onpenendartb OnbiTHbIM NyTeM B 3aBUCUMMOCTU OT Ka4vecTBa BOAbI, U
npexzae Bcero ot ee MyTHOCTU N LUBETHOCTU.

2.6. MeTtoguka onpederneHns onTMMarnbHON A03bl KoarynsHTa U NpoueHTa aspupoBaHMA BOAbl U3MOXeHa B nn.2.22-
2.24. Tpu HEBO3MOXXHOCTM OCYLLIECTBMEHMS NPobHOM 06paboTku peyHoW BoAbl pacyeTHble 3HAYeHMWs1 403bl KoarynsHTa u
NpPOLEHTa a3pupoBaHns BOAbI Asi MPOEKTUPYEMbIX BOLOOUYMUCTHBIX COOPYXKEHUI OPUEHTUPOBOYHO MOXHO NMPUHUMATL MO



Tabn.6 (B 3aBNCUMOCTU OT MYTHOCTU BOD,bI). B atom cny4vyae uHTepBan Mexay BBOAOM KoarynaHta u nogaven
ancneprmpoBaHHOro Bo3gyxa B cpeHeM NpUuHUMatloT paBHbIM 15¢c.

Tabnuua 6
Pacxopg Bosgyxa
MyTHOCTb BOAbI, [osa 6e3BogHOro KoarynsiHta ans B 3aBMCUMOCTU
Mmr/n 06paboTKM MyTHBLIX BOA, Mr/n OT pacxoga
Boabl, %
cornacHo CHull | ¢ aspupoBaHuem
2.04.02-84

o 100 25-35 20-30 10
Cg. 100 go 200 30-40 25-30 15
" 200 " 400 35-50 25-40 20
" 400" 600 50-60 35-45 20
" 600" 800 60-70 40-50 25
" 800" 1000 70-80 50-60 30

Mpumeyanwue. Mpn 06paboTke LBETHLIX BOA pacxod Bo3fyxa HYXXHO NpUHUMaTh, %, Npu LLBETHOCTU BOAbI, rpaj:

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

2.7. ASpVIpOBaHVIe BOAbl A0NYCKaeTCA OCYLLECTBIATb B OTKPbITbIX CMEeCUTenax rmgpaBinMvyeckoro tuna (BI/IXpeBbIX n
neperopo,uanblx), AONOJTHUTENbHbIX COOpy)KeHVIVI He Tpe6yeTc9|.

2.8. MeTtop 06paboTkM BoAbl C aspupoBaHnem TpeGyeT CTporoi nocrnefoBaTeNbHOCTVM BBOAA KOArynsHTa 1 cxkaToro
BO3ayxa. BBedeHve gucneprMpoBaHHOro BO3fdyxa B Mepuop rMaponvaa koaryrnsiHta M 06pasoBaHUs MUKPOXIIONbEB
obecneunBaeT HanbonbLM 3OGEKT aspUpPOBaHUS.

2.9. ViHTepBan mexay BBOAOM KoarynsiHTa M Bo3gyxa criegyeT npuHuMaTbe 10-20 ¢ - Bpemsi, Heobxogumoe Ansi
CMeLLeHNs KoarynsiHTa ¢ BOAOW W Hayana ero rugponuaa. BepxHuit npegen oTHOCUTCS K TeM criydasim, Korga npouecc
CMELLEHNA 3amMeannsaeTcs BCNeACTBME HWU3KOW Temnepatypbl BoAbl. ONTMManbHbI UHTEepBan onpeaensietca npobHomn
o6paboTKor Boabl.

2.10. PacTBop koarynsiHTa criefyeT BBOAUTL B moJaroluii TpybGonpoBon wnv Npu BXode BOAbl B CMeCUTEnb, a
[AMCNEPrMPOBaHHBI BO3AYX - HEMOCPEACTBEHHO B CMECUTENb.

BpeMﬂ aspmpoBaHNA paBHO BPpEMEHU I'Ipe6bIBaHVIFI BOAbl B CMecutene.

2.11. HeobxoOMMOCTb NpeABapUTESIbHOrO XMOPUPOBaHUS UM MNoALieNadnBaHus, a Takke NPUMEHEHWS OpYrux
peareHTOB 1 NocrneaoBaTenbHOCTb UX BBOAA YCTaHaBNMBaKOTCS Npu NPo6HO 06paboTke peyHorn Boabl.

2.12. AspaTopbl B CMECUTENAX pacronaratT Ha rnybnHe He MeHee 3 M OT MOBEPXHOCTU BOAbI.

Bo usbexaHue nopcoca Bosgyxa B TpybonpoBon, OTBOOALLMW BOAY M3 cMecuTensi, BoAOCOOPHbIE NOTKM OOSKHbI
paboTaTb C MOATOMMEHUEM (OTKPbITLIN NEPENUB MCKMOYaeTcs); Hag TpybonpoBooom Heobxoammo npegycMmaTpuBaTh
oTpaxaTtesnbHbli WNUT. Haunyywmm BapuaHToM sIBNSIETCA NpUMeEHeHWe BOAOCOOPHbBIX NIOTKOB C 3aTOMMEHHLIMU OKHaMMU.
YCTPOWCTBO CaMOCTOSATENBHOMO BO34yX00TAENUTENS NOCIE CMecuTersi-aspaTopa He TpebyeTcs.

2.13. PacnpegeneHue Bo3gyxa B CMECUTENAX MOXET OblTb OCYLLLECTBNEHO C NMOMOLLBI (PUMBTPOCHBIX YCTPONCTB Unn
nepcoprpoBaHHbIX TPY6. PUNbTPOCkHl NO3BONAIOT NONYyYNTL Bonee Menkoe ApobreHne Ny3bIpbKOB, NPU KOTOPOM pacxon
BO3dyxa Ans aspauum Boabl cHwkaeTcs. OOHaKO CONpPOTUBIEHUE (UINBTPOCOB 3HAYUTENBHO BhILE, U OHU BbICTPO



3arpsi3HAOTCA, YTO BrieyeT 3a cobol YacTyld MPOMbIBKY UX U MEpepacxof 3NeKTposHepruu, noatomy B [locobun
paccMaTpuMBaloTCs TOMNBKO aspaTopbl M3 NepdopupoBaHHbIX TPY6.

2.14. Ons nogauv Bosgyxa B TpybuaTble aspaTtopbl MOryT 6biTb WCMONb30BaHbl BO3AYXOAYBHble arperarbl,
NpYMeHsiEMble Ha BOOOOYUCTHBLIX CTAHUMSIX ONS MPUIOTOBIIEHUS pacTBopa KoarynsiHTa v APYrvX HyX[ peareHTHOro
xo3qaicTBa. Mogatowuii TpyGonpoeoa crieayeT NPUCOEANHATL K aspaTopy CBEpPXY M 060pyaoBaTh pacXo4oMepoM.

2.15. Cxema TpybyaToro asparopa 3aBUCUT OT KOHCTPYKLIMN CMECUTENSI U YCIOBUIA €ro 3KChyaTaummn.

[na obecneyeHnss paBHOMEPHOCTU pacnpenerieHnsi Bo3ayxa AblpyaTble Tpybbl aspatopa HyXHO pacnonaraTtb CTporo
ropusoHTansHo. Ha 4epT.8 npuBeneHbl pasnuyHble CXeMbl TpyGuaTbix a3paToOpOB B BUXPEBBLIX W MeperopoavaTtbix
cmecuTensax. Ha cxeme a npefcTaBneH KonbLeBon TpybyaThin aspaTop, KOTOPbIA criegyeT NPUMEHATb Ans cMmecuTenemn
BMUxpeBoro tuna. Mpu 6onblwmx pasmepax ceveHms cmecuTens (B nnaHe) uenecoobpasHo KonbLEBY TPYOy AOMOMHUTL
pagvanbHbiMM TpyGamu, kak nokaszaHo Ha cxeme 6. CxeMbl 8 M 2 NPUMEHSAT MpU YCTPOMNCTBE a’3paTopoB B
neperopoavatbix cmecutensix. AapaTop B neperopofvaTbiXx CMECUTENSX HaOMeXWUT BbIMOMHATL B BUAE KOmnekropa c
OTBETBNEHUsIMU. PaccTosiHne mexay OTBETBIEHUSAMU crieqyeT NpuHUMaTh He 6onee 0,7-1 M.
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YepT.8. TpybuaTtkble aspatopsbl

a, 6 - Npy CMecuTENsIX BUXPEBOTO TUNA; 8, & - PU CMECUTENSIX NeperopoavaToro Tmna; 7 - kKopnyc cMecuTens;
2 - gblpyaTble OTBETBNEHUS AR pacnpeaeneHus Bo3ayxa; 3 - Marmctparnb (KONmnekTop) Ans nogayn Bo3ayxa;
4 - nopava koarynsiHta; 5 - nogava Boabl



2.16. Aspatopbl B neperopoavaTbix CMecUMTensax crnegyeT pacnonarate Ha noactaskax Bbicoton 0,1-0,15 M oT AHa, a
B BMXPEBbLIX CMECUTENSAX - B KOHMYECKOW ero 4acTu Ha BbicoTe 1,5-2 M Hag BxO4HbIM OTBepcTMeM. HavmeHbLuasi BeicoTa
pacrnonoxeHnss aspatopa B BUXPEBLIX CMECUTENSX NMPUHUMAETCA MNPV HAaKIOHE CTEHOK HWDKHEW 4YacTu, paBHOM 45°.
OTBepcTuA B Tpybax aspatopa npocBepnvsalT AvaMeTpoM 3-4 MM MO OAHOW WU ABYM 0OpasyrowyM C NOCTOSHHbIM
LIarom.

Bce otBepcTusi [OmkHbI ObiTb HanpaBfeHbl BHW3 MO BepTUMKANbHOM ocu wnM nog yrnom 45° k Hen. [Ons
npegoTBpaLLeHNst CrMNaHnsa Ny3blpbKOB MWHUMAanbHOE PAacCTOSIHUE MeXAy OTBepCTMsIMM (B OCSIX) AOIMKHO ObiTb He
MeHee 10 anameTpoB pacnpegenuTensHOn Tpyobl.

2.17. PacyeTHble CKOPOCTM ABWXEHUS BO3ayXa, M/C, crnefyeT NpUHUMaTh:

Ha mMarmcTpanbHOM BO34yxX0npoBoae 10-12
B Hayane Aplp4aThbiX OTBETBMEHUN 8-10
Ha BbIXoAe U3 OTBEpCTUit 20-30

3apaHHble ckopocTu obecrneuvBaloT paboTy BCeEX OTBEPCTUM aspatopa B CTPYMHO-6apOOTaxXHOM pexume u
AocTaTtovHo 3ddekTuBHy0 paboTy aspaTtopa. HepaBHOMepHOCTb pacnpedeneHus Bo3gyxa MO BCEW MOBEPXHOCTU
cMmecuTtens He npesbiwaeT 15-20%.

2.18. Ans obecneyeHns apPekTUBHOCTM adpUpPOBaHNS MHTEHCMBHOCTb aspauuun crieqyeT npuHumath paBHon 70-80
M~ (M),

2.19. B neperopogyaTtbix CMeCUMTENAX MMoLWadb CEeYEeHWs KOomsfiekTopa B aspaTope npuvHuMaloT B 3 pasa bonee
nnowaamn pacnpenenutenbHbIX AblpyaTbix Tpy6.

2.20. AspaTopbl MOXHO M3roTaBnMBaTb U3 MeTarfIMY4ecKMx U HemeTannuueckux Tpyb. B kayecTBe meTannmyeckux
Tpy® MoryT 6bITb MCMONb30BaHbl 0ObIYHbIE CTanbHble Tpyobl (CT3) nNpu orpaHnyeHHoMm nepuoge (He Gonee 2-3 mec)
KoarynupoBaHus peyHbix BoA. [pu Bonblwem nepuofe koarynvpoBaHus LenecoobpasHo MpUMEHSTb KOPPO3WMOHHO-
CTOVKMe TpyObl (MONN3TUNEHOBbLIE).

2.21. PacuyeT noaBoAsiLiMx BO3OyXONpPOBOAOB crieayeT Npou3BOAMTbL B COOTBETCTBUM C ykasaHusiMu "CrpaBo4HuKa
NPOEeKTMPOoBLUMKA. KaHanm3auns HaceneHHbIX MECT U NPOMbILNEHHbIX npeanpuatui” (M., Ctponmagar, 1981).

METOMKA ONMPEOENEHUA ONTUMAIIbHOWU 0O3bl KOATYNAHTA U PACXOOA BO3[1YXA
2.22. MpengapuTensHO criedyeT onpeaenuTh 403y KoarynsHTa 6e3 aspupoBaHMs B COOTBETCTBUN C OBLUENPUHATLIMM
MeToAMKaMM.

OnpefeneHve onTUMansHOMO pexuma KoaryrnmpoBaHusl ¢ MPUMEHEHUEeM aspupOoBaHWUsS HaLNEXWT MPOU3BOAUTL C
noMoLLbto Nprbopa, cxema KOToporo npreeaeHa Ha yepT.9.
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YepT.9. Mpubop Anst aapnpoBaHns BoAbl B LMMMHAPAX

1 - MEPHBbIN 3aKPbITbIA LUANHAP; 2 - BO3AYLIHAA NUHKS; 3 - nabopaTopHble UMIMHAPLI; 4 - CTEkNAHHas Tpybka ¢
pe3VHOBLIM HAaKOHEYHWKOM; 5 - nofia4a Bofbl; 6 - NaTpyboK ANs ONOPOXHEHWS! LMMUHAPA; 7 - LWTaTUB

MepHbI uMnNUHAP BMeCTUMOCTbIO 500 MN M3rOTOBMEH U3 OPrcTekna v yCTaHOBIEH Ha wTatuee. 1o BeicoTe LUMNMHAP
pasgeneH Ha 20 paBHbIx YacTen. O6bem Kaxagon vacTn coctaBnseT 5% obbema obpabaTbiBaemon BOAbI B LUMHAPAX.
Mpu HanmonHeHWM BOOOW MEPHOro UWMHAPa Ha OOHO [OEneHVe Takoe >XEe KONMMYeCTBO BO3[yXa BbITECHSIeTCS B
obpabaTtbiBaemyto Boay. Bosgyx cBepxy M3 uunuHapa OTBOAUTCA B CTEKNSIHHYKO TPYOKY C PE3VMHOBLIM HAKOHEYHUKOM,
KoTopasi UCMonb3yeTcss OOAHOBPEMEHHO AN AUCMEepPrMpoBaHUsl My3blpbKOB BO3dyXa M MepeMeluvMBaHus UX CO BCEM
ob6bemom obpabaTbiBaeMon BOAbI.

Pacxog BO3ayxa u BpemMa aspaunm COOTBETCTBYHOT o6bemy N BpeMeHW 3anonHeHna BOOON MepHOro unnuHgpa.
2.23. MeToauka I'IpO6HOIZ O6pa6OTKI/I BOObl KOArynAaHTOM C NpuMeHeHneM a3punpoBaHuA 3akn4yaeTcda B crnegylowem.

VcnbiTyemyto Bogy HanveawT B psa LMNMHAPOB BMecTUMOCTbio 500 mn. [o3bl KoarynsiHta B UMIUHAPaAX Takue Xe,
Kak 1 B onbiTax 6e3 aspmpoBaHus, ¢ nHTepsanom 10 mr/n. Mocne nobaeneHus koarynsHTa NPOM3BOAST NepemMeLLmBaHmne
BOAbl B unnuHapax B TedeHue 8-10 ¢, 3aTeM OCyLLeCTBNAOT aspupoBaHue. Pacxon Bo3gyxa BapbupytoT B npegenax 10-
40% obbema Boabl ¢ uHTepBanom 5%. BHavane Bo Bce unnuHapbl BBogat 10% Bo3ayxa, 3ateM 15% v 1.4. MpumepHbIn
AManasoH U U3MEHEHNE pacxoda Bo3dyxa MOXHO NpuHMMaTh no Tabn.6. MNpogomKkMTenbHOCTL aspupoBaHnst COCTaBNSIET
6-8 c. Mocne aspupoBaHMs NPOM3BOAAT ObICTPOE CMELLEeHWe COAEPXUMOro B UWMMMHAPAX NarioMKoM C pe3vHOBbLIM
HaKOHEYHNKOM B TeYeHMe 5 ¢, a 3aTeM - MeANeHHOE, Kak B onbiTe 6e3 aspupoBaHus.

B unnunHgpax Bogy oTctamsatoT B TedeHne 30 MUH M OQHOBPEMEHHO BeyT Bu3yanbHoe HabnogeHve 3a achdekTom
Xrnonbeobpa3oBaHus, arnoMepaLumm 1 0CaXK4EHNS! XIOMNbEB.

KoHTponb kayecTBa BoAabl 40 M nocne obpaboTku ee Npon3BOAAT TaK Xe, Kak U B NpeabliayLmnx onbitax. B pesynstate
yCTaHaBNMBalOT 3aBUCHMOCTb CTENEHW OCBETNEHUs U obecuBeumBaHns BOAblI OT [03bl KOarynsHTta W npoueHTa
aspupoBaHmS.

2.24. OnTMManbHbI pexuM MpobHON 06paboTkM peyHoW BOAblI MEePEeHOCAT HEenoCpefCcTBEHHO B TEXHOMOIMIO
AENCTBYIOLMX BOAOMPOBOAHbIX OYUCTHBIX COOPYXEHUI. [lpM 3TOM BO3MOXHA HEKOTOpasi KOPPEKTUPOBKa pexuma

06p860TKVI peqH017| BOAObl C Yy4yeToM 0CODOEHHOCTEN TEeXHONOTMYECKON CXeMbl W KOHCTPYKTUBHOIO O(‘bOpMJ’IeHl/Iﬂ
BOAOOYUCTHLIX COOpy)KeHI/II7I.

3. KOHTAKTHbIE KAMEPbI XJITONbEOBPA3OBAHUA*

* Cne,uyeT NPUMEHATL B 3KCNEepUMeHTarnbHOM nopAanke.

CYWWHOCTb METOAA U OBJIACTb NMPUMEHEHUA



3.1. KoHTakTHble Kamepbl XJ'IOI'IbeO6pa3OBaHVIFI cnegyet NPUMEHATb B TEXHOJIOMTMYECKUX CXeMax OCBEeTNEeHUa Mano- u
CpeOHEeMYTHbIX UBETHbIX N BbICOKOLBETHbLIX BOA.

O6nacTb NPMMEHEHNS1 KOHTAKTHbIX KaMep OrpaHMYMBaETCsl MyTHOCTbIO UCXOAHOW BoAbl A0 150 Mr/n, LBETHOCTbLIO A0
250 rpag.

I'IpM bornee BbICOKOM MYTHOCTM U UBETHOCTU MNCXOOHOW  BOAbI NPUMEeHEeHNe KOHTAaKTHbIX KamMep AOOJIKHO
000CHOBbLIBaTLCS COOTBETCTBYRLWNMUN TEXHONTOTMYECKMMU N3bICKAHUAMWN.

3.2. PaboTa KOHTaKTHbIX KaMep Xrnonbeobpa3oBaHMs OCHOBaHa Ha MPUHUMNE KOHTAKTHOW  Koarynsiumu,
06yCnoBneHHoONW CNoCOBHOCTBI0 MENKUX YacTuL, B3BECUM U MUKPOXIONbEB KOarynsiHTa nocrie B3avMHOW HeWTpanusauuu
3MEeKTPOKUHETUYECKNX 3apsaaoB NpUnMnaTth K NOBEPXHOCTM Gonee KpynHbIX YacTul, unbTpyioLwen 3arpy3ku.

Agresus vacTul, 3arpsisHEHWA M MPOAYKTOB FMAPONM3a KoarynsiHTa NpoucxoauT OO Tex Mmop, noka B pesynbraTte
HakonmeHust ocagka B NMopax 3epPHUCTON KOHTaKTHOM cpefbl CKOPOCTb ABWXEHWUSI BOAbl HE AOCTUrHET BEMWUYMHbBI, NpU
KOTOPOW HAaYMHAKTCSA OTPbIB XJI0MbEB OCaZKa U BbIHOC UX B OTCTOWHWKW. B ganbHeiilem KoHTakTHas kamepa paboTaeT B
pexunMe yCTOWYMBOrO PaBHOBECUS:: Macca MOCTynalLlen B Kamepy B3BECU M MPOAYKTOB rMApONM3a KoarynsiHTa paBHa
macce TBepaol ¢hasbl BLIHOCMMOrO BOAOW M3 kamepbl ocagka. OGpa3oBaHue XMOMbeB OCafka B KOHTAKTHbIX Kamepax
npovcxoauT BbicTpee, YeM B kamepax co cBOGOAHbIM O6BLEMOM BOAbl, OCOGEHHO NMPU ManoOMyTHbIX LIBETHLIX Bodax U
HM3KoW TemnepaType BoAbl. Ocagok nony4yaeTtcs 6onee NAoTHbLIM.

3.3. TexHomorMyeckon CXemMoW CTaHUMM OCBEeTneHuss u obecLBeuMBaHWS BoAbl OOMKHA ObiTb NpedycMoTpeHa
yCTaHOBKa MNepef KOHTaKTHbIMU KamMepamy Xronbeobpa3oBaHus CEeTOK, MpeanovTuTenbHo GapabaHHblX, Wnu
MUKPOUNBLTPOB, a TaKkke pacnpeaenuTenen koarynsHta (cm. pasa. 1).

TEXHOJIOTMYECKUE NMAPAMETPbI KOHTAKTHbLIX KAMEP XINNONbEOBPA30OBAHMUA,
BCTPOEHHbIX B OTCTOUHUKU

3.4. Nnowanb KOHTaKTHOWM Kamepbl XJ'IOI'IbeOﬁpaSOBaHVIH cnepgyet onpenendatb no y,ueanon Harpy3ke B pac4yeTe Ha
3, 2

nnowaab 3epkana BoAbl. YAenbHas Harpyska P;{ , M™ /(M -4) unu M/4, HasHa4yaeTcst B 3aBUCMMOCTM OT KOHLIEHTpaLmn
B3BECU CD, Mr/1, C y4€TOM MWHMMAarbHbLIX TeMNepaTyp BOAbI B BOLOUCTOYHUKE: NMpU CIZI <5 ﬂ’;{ =7-10; npwm CIZI =5-10
P;{ =10-15; npu CIZI =20-150 P;{ =15-20 (CIZI - coepXaHue B3BeCU B BoAeE, BKIOYasi 06pasyoLyrocs OT KoarynsHra).

MeHblume 3HaueHus cnegyeT NPUHMMAaTh AN MUHUMarnNbHbIX TEMMNepaTyp BoAbl. BbicoTa cnosi KOHTaKTHOW 3arpy3ku ans
BOJ yKa3aHHbIX TunoB pekomeHayetcs 0,7 M.

3.5. B ka4yecTBe 3epHUCTON KOHTAKTHOW 3arpys3ku Kamep XIonbeobpasoBaHusi crieqyeT MCnonb3oBaTh MOMMEPHbIE
nnaeawLime MaTtepvanbl Tuna neHonnacta nonmctuposibHoro mapok MCB un MCB, paspelueHHbIX ANA KOHTakTa ¢
NUTLEBOW BOAON, UMW ApYyr1ne aHanormyHele marepuarnsi.

KpynHocTb 3epeH 3arpy3ku - 30-40 mm.

3.6. paHynbl neHonnacta HeoOXxoAMMOW KPYMHOCTU Lienecoobpas3Ho nonyyatb NyTeM Hapesku NAWUT C NMOMOLLbIO
HarpeTo 3NeKTpU4YEeCKMM TOKOM HUXPOMOBOW npoBonoku aduvametpom 0,8-1,0 mm. [MnuTtel 13 neHonnacta
NOMUCTUPOSBLHOIO BbINYCKAOTCH B LUMPOKOM aCCOPTUMEHTE NMPOMbILLEHHOCTLIO. [INs ycKopeHus npouecca nonyveHuns
rpaHyrn HY>XHOro pa3Mepa Lienecoobpa3Ho HMXPOMOBYIO NMPOBOMOKY B BUAE PELUETKN HaTAHYTb Ha AEepPeBSAHHYI0 pamy C
TENNOCTONKMMM NpoKNaakamu (Hanpumep, acbecToBbIMM), MMEIOLLYIO Te Xe pasMepsbl, YTO ¥ nnuTa.

3.7. Ona npepoTBpalleHVsi BCMMbITUS rpaHyn MneHonnacTa B KOHTAKTHbIX kamepax crnedyeT npedycmaTpuBaTb
3aKpenneHHY0 YOepKUBaIOLLYIO peLleTKy ¢ npo3opamm Ha 10 MM MeHee MUHUMASIbHEIX PasMepoB 3EpPeEH 3arpy3ku.

YuntbiBas HE3HAUNTENbHYIO 00BEMHYIO Maccy neHonnacrta (B 25-50 pa3 MmeHee, 4eM BoAbl), yaepXKuBatoLLas pelleTka

2
[OMKHa BbiTb pacCUNTaHa Ha BbITANKWUBAIOLLYIO cuny A |, T/M
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rae &g - NNOTHOCTL BOABI, T/M™ ;



Jq - NNOTHOCTL neHonnacTa, 0,02-0,04 T/M3 ;
¥} - nopucTocTb 3arpysku, 0,4-0,45;

Hp - BbICOTa Crosi NEHOMNIaCTOBOM 3arpy3kit, M;

&323 - pacyeTHbI Nepenaj AasneHuns B 3arpyske, M (cm. n.3.9).

B peweTke fomkeH 6blTb NPEAYCMOTPEH IOK, Yepe3 KOTOpbI MPOW3BOASTCA 3arpy3ka M Bbirpy3ka 3epHUCTOro
maTepuana npu HeobxoAMMOCTM NPOBedeHUs ero peBusun. Matepuanom Ans peleTku MOryT CryXWTb apMmaTypHble
CTEPXXHW, YTONKWU U T.N.(4Ns HUX CreayeT npeaycMaTpuBaTh NPOTUBOKOPPO3NOHHOE MOKPLITHE).

3.8. Onsa 3agepxaHua neHonmnacta npu ONOPOXHEHUU OTCTOMHMKOB B HWXHEW 4acTu KamMepbl OOJDKHa ObITb
YCTaHOBJIEHA BTOPaA HMXXHAA peLlleTKa C sYenKamm, aHanornyHbIMm BerHeI7I peLlieTke.

3.9. MoTepto Hanopa (nNepenag AaBrieHWs1) B CINOE 3aUNIEHHOW 3EPHUCTOM KOHTAKTHOW 3arpys3ku &323 NpUHUMatoT
pasHow 0,05-0,10 m.

3.10. MNMpoMbIBKY KOHTaKTHbIX Kamep CriefyeT OCyLLeCTBNSATL 06paTHbIM TOKOM BOAbI MPU KPaTKOBPEMEHHOM BbINycke
ee 0e3 ocTaHOBKM cTaHumU. [poMbIBKY MPON3BOAAT NEPUOAMNYECKM MPU NOTEPE HaNopa B Kamepe Bbllle pacqeTHOM (CM.
n.3.9).

nepVIO,D,VI‘-IHOCTb NPOMbIBKN 3aBUCUT OT COCTOAHUA ceTdaTbIX 3alUTHbIX yCTpOVICTB Ha Bop,03a6ope mnnn ctaHumm
BOOONOArOTOBKU U CTeneHn 3arpAa3HeHHOCTU MCXOOHOW BOAbI.

3.11. KoHTakTHble KamMepbl xnonbeo6paaoBaHv|;| cnegyet npuHMMaTtb BCTPOEHHbIMM B BepTUKallbHble WU
ropu3oHTarnbHbIe OTCTOMHMKM.

3.12. B BepTuKanbHbIX OTCTOMHUKaxX KOHTAKTHbIE Kamepbl pacnonaralT B LeHTpanbHOW YacTu OTCTonHuKa. Boagy B
kamepy nogatoT Ha BbicoTy 0,2-0,3 M Hag KOHTakTHOW 3arpyskoii (4epT.10).

YepT.10. BepTukanbHbI OTCTOMHKK C KOHTAKTHOM KamepoW xronbeobpa3oBaHus

1 - OTBOZ OTCTOEHHOW BOAbI; 2 - NoAaya UCXOAHOW BoAbl; 3 - KOHTAKTHas Kamepa XJ'IOI'IbeOﬁpa3OBaHI/1$I; 4 - BEepXHAA
peweTka; 5 - nnaBatowas 3arpyska;, 6 - HKHARA pewleTka, 7 - 30Ha HaKoNMeHns n YNNOTHEHNA OCaakKa;



8 - ynaneHue ocagka

3.13. Tpu ocBeTneHuyM BOAbl B TFOPU3OHTAlbHLIX OTCTOWHMKAX KOHTaKTHble Kamepbl pacronaralT B Hadvane
OTCTOMNHMKOB (4epT.11) .

YepT.11. FOpU30OHTanNbHbLIA OTCTOMHMK C KOHTaKTHOW KaMepow Xnonbeobpa3oBaHus

1 - nogaya MCXoOHOM BoAbl; 2 - HUXKHSAS peLleTka; 3 - BepXxHaAs pelueTka; 4 - KOHTaKTHasi 3epHUCTas 3arpyska;
5 - 0TBOA, OCBETNEHHOWN BOAbI; 6 - cMCTEMA yAaneHns ocagka U3 OTCTOMHUKA; 7 - MoK ANnst peBM3nn TpybonpoBOAOB;
8 - cucTema yganeHus ocagka us kamepbl

3.14. Hag kamepamu xnonbeobpasoBaHms HEO6X04MMO NpegycMaTpuBaTh NABUbOHbI LUMPUHON He Gonee 6 M.

3.15. OTBOA BOAbI U3 KaMepbl XNoMbeobpa3oBaHMA B rOPU3OHTamnbHbIN OTCTOMHMK CneayeT npegycmatpuBaTtbh Hag
CTEHKOW (3aTONMEHHbIV BOAOCNMB), OTAENSAIOLWEN KaMepy OT OTCTOMHMKA, NP CKOPOCTU ABMXKeHMsA Boabl He 6onee 0,05
M/C; 3a CTEHKOW yCTaHaBNMBaEeTCsl NOABECHasi Meperopoaka, norpy>xeHHast Ha 1/4 BbICOTbI OTCTOMHMKA M OTKIOHsOLasn
NMOTOK BOAb! KHU3Y.

3.16. Ha ypoBHe BepxHel KpOMKM 3aTOMMEeHHOro BOAOCNMBA 3akpennseTcsa peleTka (cMm. n.3.24).

3.17. PacnpepeneHue Boabl No nnowaan kamepbl xfionbeobpasoBaHus crnegyeT npeaycMaTpyBaTh C MOMOLLbIO
nepcoprpoBaHHbiXx TpyG C OTBEpPCTUSIMM, HanmpaBneHHbIMM BHWM3 nog yrnom 45°. PaccTtosiHue mexay ocsiMu
nepcoprpoBaHHbix TpyO cregyeT npuHUMatb He OGonee 2 M. PacnpegenutenbHble TpybObl  pasmelyatoT
HEenocpeaCTBEHHO MOA, HXKHEN PeLLETKOW, PAcrOfIOXKEHHOM Ha pacCTosiHUM 1-1,2 M OT BEPXHEN peLUeTKN.

3.18. [Huwie Kamepbl criedyeT BhINOMAHATL C YITNIOM Hak/loHa rpaHen 45°, B HWXKHEM 4YacTu CXOOSLMUXCS FpaHen
pacnonaratoT TpyObl Anst yaaneHuss ocagka.

3.19. [Ina ocyleCcTBNeHnss peBn3nmn aHa kamepbl U TpyGonpoBOAOB nodayv Bodbl M OTBOAA OCaAKa B HUXKHEN 4YacTu
3aTonsIeHHOro BOAOCNMBA, OTAENSIOWEro kKaMepy OT OTCTOWHMKA, cregyeT npeaycmaTpuBaTh FHokK.

NMPUMEHEHWE KOHTAKTHbIX KAMEP XITONbEOBPA30BAHUA ANA WUHTEHCU®UKALINA
PABOTbl KOPUOOPHbLIX OCBETJIUTENEUN CO B3BELWWEHHBIM OCAKOM

3.20. OCHOBHble TEXHOMOTMYECKME U KOHCTPYKTMBHbIE MapamMeTpbl KOHTAKTHLIX Kamep MNpu WX pasMeLLeHnn B
OCBETNUTENSX crieayeT NpuHMMaTh B COOTBETCTBUM C pekoMeHZaumsmu nn.3.4-3.7.

3.21. B otnnumne oT ykasaHHbIX peKkoMeHZaLMi BbiCOTa CrOs 3epHUCTON 3arpy3km gosbkHa coctaenate 0,3-0,4 m
(6onblune 3Ha4YeHUS - NP MYTHOCTU UCXOAHOWN BOAbI MeHee 5 mr/n).

3.22. KoHTakTHble Kkamepbl pacrioniaraloT Mo Bcel nnowaaum pabounmx KOpUOOPOB OCBETNUTENEN B WX HWKHEWN
KOHMYeCKoW YacTu (4epT.12). PewweTky Ans npegoTBpaLleHns BCNbITUA rpaHyn NeHonnacTa 3akpennsoT Ha pacCTOsiHAM
0,9-1,0 m Hag nepdopupoBaHHON TpyGoW, NogatoLLert Bogy B ocBeTnmTenb. HxHsAA pelweTka He TpebyeTcs.



YepT.12. OcBeTNMTEND C KOHTAKTHOWM KamMepon xnonbeobpasoBaHus

1 - nogaya NcxoaHOM BOAbI; 2 - KOHTaKTHasa KaMmepa xnonbeobpa3oBaHus; 3 - 30Ha B3BELLEHHOIO 0CazkKa;
4 - 0TBOA, OCBETNEHHOM BOAbI; 5 - pewleTka; 6 - yaaneHue ocagka

3.23. Mpu HanUuuM KOHTaKTHbLIX KAaMep XNoNbeobpasoBaHUs CKOPOCTb BOCXOASLLENO NOTOKA BOAblI B 30HE OCBETIEHUS
Haz CroeM B3BELLEHHOro ocajka HaanexuT npuHumate Ha 20-30% Gonee, Yyem ykasaHo B CHwulM 2.04.02-84.

3.24. |_|pVI NCNOJ1Ib30BaHNN KOHTAKTHbLIX Kamep Heobxoanmo obecneynTb BO3MOXHOCTb cnycka BoAbl u3 pa6oqu
Kopnaopos ocBeTnuTenen yepes3 pacnpegendwwime WUCXoAHyHO BOAYy AOblpyaTtblie pr6bl, noacoeaAMHMB UX K
KOMMYHUKaUnUAamM C6p003 ocajka.

4. OTCTOMHUKN U OCBETJIUTENN, OBOPYAOBAHHbIE TOHKOCJTIOMHbIMU
AJNIEMEHTAMM

HA3HAYEHUWE U OBJIACTb NPUMEHEHUA

4.1. OTCTO/Hble COOpPYXEHWUs (BEPTUKANbHble W TOPWU3OHTamNbHbIE OTCTOWHWMKM W OCBETNUTENW CO B3BELUEHHbLIM
ocagkom), 06OpyaoOBaHHbIE TOHKOCIIOMHBIMW  3nieMeHTaMK, npedHasHadyeHbl [AONs  OCBETMEHWA  MPUPOAHBLIX
NMOBEPXHOCTHbLIX BOA Marioll U cpedHeir MyTHOCTM M LBETHOCTM Ha BOAOOYMCTHBIX CTaHUMSAX CUCTEM XO3AWCTBEHHO-
NUTLEBOTO U NPOMBILLIIEHHOrO BOAOCHABXEHUS.

4.2. B coopyxeHMsiX TOHKOCITOMHOIO OCBET/IEHMS OCaXKAEHWE B3BECU MPOUCXOAWUT B HAKMOHHbIX 3f1eMeHTax masomn
BbICOTbI. [1pn 3TOM 0bBecneumBaoTca ObICTPOE BblAENEHNE B3BECU U €€ CMOM3aHne NO HAKIOHHOW NIOCKOCTN SNEMEHTOB
B 30HbI X/10MNbe06pa3oBaHns U 0CaAKOYNNOTHEHUS.

4.3. TOHKOCIMOWVHbIE OTCTOMHbLIE COOPYXXEHNSA MOXHO NMPUMEHATb Kak Npu PEKOHCTPYKLMKN OENCTBYIOLNX OTCTOMHUKOB U
ocBeTnUTEnNewn ¢ Lenbi NX MHTeHCUdUKaLmmn, Tak 1 Ans BHOBb NPOEKTUPYEMbIX BOOOOYNCTHbLIX CTaHLNIA.

4.4. PekoMmeHgaumn HacTtosiwero Mocobus pacnpoCcTpaHAKTCA Ha COOPYXXeHUA C NPOTUBOTOYHbIM ABWXEHNEM BOLbl U
ocafKa B TOHKOCINOWHbIX 3fieMEHTax.

4.5. TpeboBaHusi K KayecTBY U MeTodam 00paboTku BOAbl, MOCTYNalLWEN Ha COOPYXKEHWS C TOHKOCIOWHBLIMU
3NleMEHTaMK, aHanornyHbl TpeboBaHUAM Ans APYrMX TWUMOB OTCTOWMHBLIX COOPYXEHWA. [1povM3BOAMTENBHOCTL
TOHKOCIOMHbIX OTCTOMHMKOB 1 OCBETNUTENEN HE OrpaHn4mMBaeTCs.

TEXHOJTIOr'MYECKUE CXEMbl U KOHCTPYKTUBHbLIE OCOBEHHOCTU TOHKOCIIOUHbIX
OTCTOWUHbIX COOPYXXEHWUN



4.6. TOHKOCMOMHbIA BepPTUKanbHbIN OTCTOMHUK (4epT.13) paboTtaeT cnegywowmm obpasom. WcxogHas Boaa,
obpaboTaHHaa peareHTamu, MOCTyNnaeT B pPachoOSIOKEHHYD B  LEHTpanbHOW 4YacTU OTCTOMHWUKA  Kamepy
xnonbeobpasoBaHUs U 3aTeM, TMocrne ee MPOXOXAEeHUs, BMecTe C obpasylmMmMucs XronbsiMu  NPOXOAUT
nocrnegoBaTenbHO pacnpefenuTenbHy0 30HY W TOHKOCIIOMHbIE HaKMOHHbIE 3neMeHTbl. OcBeTneHHas Boaa 4epes
cbopHble xenoba oTBoAMTCSA M3 coopyxeHus. Ocafok 13 oTCToMHUKa copackiBaeTCcs Yepes cucTemy yaaneHus ocaaka.

YepT.13. BepTukanbHbIN OTCTOWHMK, 060PYA0OBaHHbI TOHKOCNOWHBIMK Griokamm

1 - OTBOZ OTCTOEHHOM BOAbI; 2 - NoAaya UCXOAHOW BoAbl; 3 - kKaMepa Xonbeobpa3oBaHust; 4 - TOHKOCIOMHbIE BrOKM;
5 - 30Ha pacnpeneneHusi Boapl; 6 - 30Ha HAKOMMNEHUs ocafka; 7 - yaaneHue ocagka

4.7. B TOHKOCINOWHOM FOPU30HTaNbHOM OTCTOMHMKE (4epT.14) obpaboTaHHas peareHTamy UcxofdHasi Boga nocrynaer
BO BCTPOEHHYI Kamepy xJionbeobpasoBaHust (NMtoboro n3 pekomeHayemMbix 4eACTBYOWMMM HOpMamu TUnoB). M3 kamepbl
NOTOK BOAbI, ABUrasiCb ropM3oHTanbHO nog 6nokaMu n NOAHUMAasCb CHU3Y BBEPX, NPOXOAMUT TOHKOCIIOMHbIE 3NIEMEHThI 1
NnocTynaeT B PACMOSIOKEHHYIO Hag HUMMK COOpHYH cCUCTEMy M KapmaH. HakannvBalowmincss B OTCTOMHMKE OCadoK
nepuoaunyeckm copacbiBaeTcs Yepes CUCTEMY yaaneHus ocagka.
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YepT.14. FOpU30OHTanNbHbIM OTCTOMHMK, 060PYA0BaHHbLIN TOHKOCNOWHBLIMKU Briokamum

1 - nogaya ncxogHoOM BoAbl; 2 - kKamepa xnonbeobpasoBaHus; 3 - TOHKOCMNOVHbIE O6noku; 4 - cOopHbIe xenoba;
5 - kapMaH cbopa oCBeTNEHHOW BoAbl; 6 - 0OTBOA, OCBETNIEHHON BOAbI; 7 - 30HA pacnpeneneHuns Boapl;



8 - 30Ha HakonneHusa ocagka; 9 - yaaneHue ocagka

4.8. ToHKOCNOMHBIN ocBeTnuTenb (4epT.15) pabortaeT cnegytowum obpa3oMm. WcxogHas Boaa, obpaboTaHHast
peareHTaMu, MOCTyNaeT B 30HblI NpeaBapuUTENbHOMO Xronbeobpa3oBaHus (B3BELUEHHOrO Ocafka) WM ganee uepes
pacnpefenuTenbHyl0 30HY UM 30HY CMOM3aloLEero ocagka nocTynaeT B TOHKOCHOWHbIE anemeHTbl. OcBeTneHHasi Boaa,
npoas TOHKOCIONHbIE 3NIEMEHTLI, MOCTyrNaeT B COOpHbIE YCTPONCTBA U OTBOAUTCS U3 coopykeHusi. Ocafok U3 30HbI ero
HaKomnneHus yganseTcs yepes nepdopmpoBaHHbie TPyObl.
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YepT.15. OcBeTnuTens, 060pyAoBaHHbIM TOHKOCIONHBLIMK BriokaMm
1 - noga4a ncxoaHow BoAbl; 2 - OTBO/ OCBETHEHHOWN BOAbl; 3 - TOHKOCIOWHbIE OMNOKK; 4 - OKHa Ans OTBOAA ocajka;

5 - 30Ha cnonsaHna ocagka; 6 - 30Ha B3BELIEHHOro ocajKka; 7 - 30Ha HaKomMmneHus ocaaka; 8 - yaaneHue ocagka

4.9. TOHKOCNOMHbIE 3NEMEHTBLI UM ONOKM MOrYT BbLINOMHATLCA M3 MATKMX WU MOMY>KECTKUX MOSIMMEPHbIX MIEHOK,
COEMHEHHbIX B COTOBYHO KOHCTPYKLIMIO, UMM U3 XXECTKUX FNIMCTOBLIX MAaTEPUAnoB B BUAE OTAENbHBLIX MNOMOK (4epT.16).
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YepT.16. KOHCTPYKTUBHBbIE NapamMeTpbl TOHKOCIOWHbIX 31eMeHTOB B 6rioke

J-?D - ONMHA TOHKOCITOMHOTO 3fIEMEHTA; E:'D - lWMpnHa TOHKOCIIOMHOTIO 3f1EMEHTA; HD - BbICOTa TOHKOCITOMHOrO

anemeHTa; - BbICOTa TOHKOCIONHOTO COTOGNOKA; L - ANMHA TOHKOCTOMHOMO COTOBMOKA;
A - \WunpuHa ToHKocrolHoro coTobroka

4.10. Pa3vepbl B nnaHe oTAenbHbIX GrokoB Ans yaobCcTBa MX MOHTaxa WM JKcnnyatauuun crnegyeT npuHumatb 1x1-
1,5x1,5 M € y4yeTOoM (haKkTU4YECKMX pa3MepoB COOPYXKeHMS. BbICOTY MONepeyHoro cevyeHumsi TOHKOCIOMHOrO SA4encToro
anemeHTa pekoMmeHayeTcsa npuHumath pasHon 0,03-0,05 M. Ayenkn moryT BbiTb NPUHATLI M0G0V POPMbI, UCKIIOYatOLLE
HaKonneHue B HUX 0cajKa. Yron HakrnoHa arnemMeHToB Heob6xoamMmo npuHMmaTe 50-60° (MeHblune 3HaveHus - ans Gonee
MYTHbIX BOA, Oonbluve - ANs ManoMyTHbIX LUBETHbIX). [NMHY TOHKOCIOWHBIX 3MEeMEHTOB crneayeT onpenensitb
cneumanbHbIM pacyeToM u npuHumath 0,9-1,5 m (cMm. n.4.14).

4.11. YcTaHOBKy OTAenbHbIX GrIOKOB B OTCTOMHMKAX W OCBETNUTENSX CrieQyeT OCYLUECTBMSiTb C MOMOLLbIO
cneumanbHbIX HECYLLMX KOHCTPYKLMIA, PaCMOMOXEHHbIX Mo Unv Hag HUMK, NGO KX KpenneHnem K anemMeHTam cGopHoi
cucTeMbl (kenobam, notkam, Tpyb6am) u NpoOMEXYTOYHbIM CTEHKAM COOPYXEHWUI. Mpu 3TOM MOryT ObiTb MCNOSb30BaHbI
cTanbHble UK NONMMEpPHbIE TPyGbl, AepeBo, apMaTypHasi NPOBOIIOKa, NPOMUINPOBAHHBLIE KOHCTPYKLUK U T.[4.

4.12. Heobxogumo obecneyvmBatb repMETUYHOCTL 3a30pOB MeXAY OTAENbHbIMU GrIOKaMu U BHYTPEHHUMU CTEHKaMu
COOPYXXEHWI, HaNnpuUMep, C NOMOLLIbIO PE3MHOBbIX NMPOKIAA0K.

4.13. CHop ocBeTneHHoM BOAbl N3 TOHKOCMOWMHbBIX COOPYXXEHWUIA criedyeT OCYLLeCTBNATb MO xenobam ¢ 3aTonfeHHbIMU
OTBEPCTUSMM UMKN OTKPbITEIMU BOAOCNMBAMMW, Hanpumep, TPeyronbHOro Npoduns, pacnornoXeHHbIMU Ha PacCTOSHUN He
6onee 2 M oauH OT Apyroro.

PACYET TOHKOCJIOMHbIX OTCTOMHUKOB U OCBETIIUTENEN

4.14. PacyeT TEXHOSOrMYeckux u KOHCTPYKTUBHbIX NapamMeTpoB coopy>KeH|/u7|, a Takke OTAEeNbHbIX TOHKOCIOMHbIX
ANeMeHTOB cneayeTt npon3soauTb No 3aBUCUMOCTU
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- KO3(PPULMEHT, YUMTLIBAKOLWUIA BNUSHUE TMOPOAVHAMUYECKMX YCIIOBUIA NMOTOKA B TOHKOCIIOMHBIX 3fIEMeHTax (CM.
n.4.16);

Kq:, - KO3 PULIMEHT, YUNTLIBAKOLLNIA (POPMY MONEPEYHOIO CEYEHMSI TOHKOCIIOMHbIX 3NIEMEHTOB (CM. n.4.19);
HEI - BbICOT@ TOHKOCMOWHOTO 3fiemMeHTa, M;
¥ [] - CpedHsis CKOPOCTb MOTOKa B TOHKOCIOWMHBIX 3fieMeHTax, M/u;

&[] - pacyeTHas CKOPOCTb OCAKAEHNA B3BECH, M/Y;
(¥ - Yron HaknoHa TOHKOCMOWHbIX 3IEMEHTOB K TOPU3OHTY, rpag;

.3 - KOAPPULMEHT, YyUMTbIBAIOLLMI CTECHEHHOE OCaXAeHne B3BECU NO TOHKOCIIOMHBIMY 3fieMeHTamMu;

Kar - KO3 PULMEHT armomepauny, yYUTbIBAIOLLMIA BMSHUE OCaAKa, BblAENSAOLWEerocs U3 TOHKOCNOMHbIX 3/1IEMEHTOB,
Ha MHTeHcuurkaumio xnonseobpasosaHus (cMm. N.4.17);

KCT - KOA(PPULIMEHT, YUNTLIBAIOLLMIA CTECHEHNE CEYEHUSI NOTOKa B TOHKOCIOWHOM 3MeMEHTE CMon3atoLLumMm 0CagKkom
(cm. n.4.17);

3 2
f/;[ - yAenbHasi Harpyska unv npov3BoauUTENBHOCTb COOPYXXEHUSI B pacyeTe Ha nmroLwiaab 3epkana Bogbl, M~ /(M ™ -4)
unm m/y;

Kl: Kg - 0606LeHHbIEe pacyeTHble KOadhULMeHTbI [cM. hopmynbl (8) u (9)];
*?EI - ANVHA TOHKOCIIONHOTO 3M1EMEHTA, M;

KD_H - KO3(hULMNEHT, YUNTbIBAKOLWNIA TMAPABIMYECKOE COBEPLUEHCTBO TOHKOCIIOMHOINO COOPYXEHMS U CTEMNeHb ero
06BEMHOIO NCMNOMb30BaHMUS - OTHOLLEHNE (DAKTUYECKOTO K pac4eTHOMY BpeMeHU NpebbiBaHnst Boabl (cM. n.4.20);

KK - KOHCTPYKTUBHBIN KO3(PMDULMEHT, paBHLIN OTHOLLEHWIO PaKTUHECKON OTKPLITOW ANS ABWXEHUS BOAbI NioLaamn
TOHKOCIOMHBIX 3MIEMEHTOB K 00LLiel NnoLaamn 3epkana Bogbl OTCTOMHOro CoopyxeHus (cm. n.4.21) .

4.15. Pac4yeTHas CKOPOCTb OCaXaeHua B3BeCU OOJDKHa MPUHMMATbCA B COOTBETCTBMM C OMNbITOM 3KcCnslyaTauuu
coopy>|<eH|/1|7|, paGOTa}OU.lI/IX B aHanorn4yHbIiX YycrnoBusax. an OTCYTCTBMM TakKOro onbiTa cnegyet npoun3BoaUTb
TeXHonorm4yeckoe wmoaennpoesaHme npoueccos xnonbe06pasoBaH|/|;| M TOHKOCMOMHOrO OCaXOeHus C Lenbio



onpeaeneHus Tpebyemoro 3HadeHust &ip. [Npy HEBO3MOXHOCTW YKa3aHHOrO 3Ha4yeHue iip OnpeaensioT No AaHHbIM
CHwul1 2.04.02-84.

4.16. KoathhmumeHT @ cnepyet onpenensite nNo AaHHbIM Tabn.7, B KOTopoW ‘-E:'EI - LUMPUHA TOHKOCOMHOIO 3f1EMEHTA,

HD - BbICOTa TOHKOCIIOMHOIO 3fieMeHTa.

Tabnuua 7
XapakrepucTtuka 3HaueHme E:D fHD
TOHKOCIOMHOIO 3fieMeHTa
1,0-2,5 2,5-5,0 5,0-10 10
3HayeHue @ 1,25 1,15 1,05 1,0

4.17. 3HauyeHune KCT pekoMeHayeTcsa npuHuMaTh B cpegHem 0,7-0,8 (6onblune 3HaveHus - Ans 6onee MyTHbIX BOA,
MEHbLUME - 4TSI MarOMYTHbIX LIBETHbLIX BOZ).

4.18. 3HauyeHne npou3BeLeHUst ,SKEI cnegyet npuHMMaTb paBHbiM  1,15-1,3 (6onblime 3HadeHuss - Ons
TOHKOCIIOMHOTO OCBETNMTENS, MEHbLUME - ANl TOHKOCIIOMHOMO BEPTMKAINbHOIO OTCTOMHUKA).

4.19. 3HadeHue koahduumeHta opmbl Kq:, 3aBUCUT OT (pakTMyeckon (popMbl U KOHUIypauun TOHKOCHOMHbIX

3MNEMEHTOB (siYeeK) B NONEpPeYHOM CeYEeHUN: Ans ceveHusl MpSMOoYronbHon dopmel - 1,0; kpyrnon - 0,785; TpeyronbHoOM -
0,5; wectnyronbHom - 0,65-0,75; npn ncnonb3osaHun Tpyd 1 mexxTpybHoro npoctpaHctea - 0,5.

4.20. BennunHy KD_H Ons npeaBapuTenbHbIX pacyeToB pekoMeHayeTcs npuHumaTte pasHon 0,6-0,75.

4.21. 3Ha4veHne koaddpuumeHTa KK cnepyeTt onpeaensTb N0 PAKTUHECKUM AaHHBIM C Y4EeTOM TOMLWMHLI MaTepuana

AN TOHKOCMOWHbBIX 3nemeHToB. [lpeaBapuTenbHO pekoMeHayeTcs npuHuMaTtb ero pasHbiM 0,70-0,95 (Gonblune
3HaYeHUs - ANS TOHKUX NAEHOYHbIX MaTepuarnos).

4.22. YpenbHble Harpy3kM Ha TOHKOCIOMHbIE COOPY)XEHWSl, OTHECEHHble K MMowWaau, 3aHSATOW TOHKOCMOWMHbIMU
3MneMeHTamu, U C y4eTOM MokasaTtenen kayectsa Bodbl MOryT 6biTb NpuHATLI No CHulM 2.04.02-84.

4.23. Tony4eHHble MO pacyeTy pa3mepbl TOHKOCONHbLIX 3fIEMEHTOB Y TOHKOCITOMHBLIX COOPYXEHUIN B LierioM, a Takke
3HayYeHUs1 yaenbHbIX Harpy3oK HaanexuT MNPOBEPUTb M CKOPPEKTMPOBATb C Y4YeTOM obGecrnevyeHus MWHUMAanbHOro
BPEMEHWN MeXay Bbinyckamm ocagka 6-8 4. MNpu 3TOM BbICOTY 3aLUMTHOW 30HbI A1 BEPTUKANbHOIO OTCTOMHMKA crnegyeT
NPUHATL paBHou 1,5 M, ANA ropM3oHTanNbHOro - 1 M.

4.24. BbicoTy 30HbI COOpa OCBETNEHHOW BOAbI peKkOMeHAyeTcs npuHuMaTh He meHee 0,4-0,5 m.

4.25. B TOHKOCINOWMHbLIX OCBETAUTENSX A8 NpefoTBpalleHns 0bpa3oBaHnsi 30H MOBbLILEHHOW KOHLEHTpauun B3BECH
HWKHIO KPOMKY TOHKOCMOWHbLIX OfOKOB Heobxoaumo pacnonaratb HENOCPeACTBEHHO Had BEPXHEW OTMETKON
0CafKoMpPUEMHbIX OKOH.

Mpumepbl pacyeTa TOHKOCMONHbIX 3N1IEMEHTOB COOPY>KEHUIN

Mpumep 1. PacyeT BepTMKanbHOrO TOHKOCIOMHOrO OTCTOMHMKA.

KauectBo mcxogHom BoAbl: uBeTHocTb - 100 rpag; cogepxaHue B3Becu - 50 mr/n; gosa koarynsHta - 60 mr/n no
6e3B0HOMY NPOAYKTY; PacyeTHast CKOPOCTb ocaxaeHns Bagecu - 0,3 mm/c ™ 1,08 m/u.

TOHKOCNOWHbIE 3M1EMEHTbI NPSIMOYrOSIbHOIO CEeYeHUsA MMELOT paamepsl B nnaHe 0,05x0,05 m (BbicoTa * WMpKHA) 1 yron
HakroHa 60° npu aHadenmsax K =0,75n KD_H =0,7.

Mo pacyeTty obbema 30HblI HaKomnneHus ocadka u nepuoga MexnpoayBOYHOro LUWKNa 3HaYeHue Harpys3km Ha



COOpYXeHnA No ycrnoBuAaM HakornneHna B3BeCu NpUHATO He 6onee 4 M.

[InvHa TOHKOCMNONHBIX 3NEeMEHTOB onpeaenseTca no opmynam (7)-(9):

1

Kl =
QR 07 075

125108
27 050865

42,4

1, =230,05
11115

—l] =0,1156,6=076 m

MpuHMMaeM AnNUHY TOHKOCMOMHBIX 3NeMeHToB paBHon 0,8 M npu Harpyske 4 m/u.
Mpumep 2. PacyeT TOHKOCNOMHOrO OCBETNNTENS.

KauectBo umcxogHom Bogpl: LBeTHOCTb - 20 rpap; copepxaHue B3Becu - 500 mr/n; gosa koarynsHta - 50 mr/m;
pacyeTHasi CKOpOCTb OcaxaeHns BaBecH - 0,40 Mm/c ™ 1,44 m/u.

TOHKOCIOHbIE 3NeMeHTbI TaKue Xe, Kak B npuMepe 1 (3a UCKIMOYEHUEM YrTia HaKIoHa, paBHoro 55°).

3HaYeHNst  KOHCTPYKTUBHOTO — KoaduumeHTa 1 koadduuMeHTa OBBEMHOrO  MCMOMb30BaHMS  MPUHUMAOTCS
cootBeTcTBEHHO K1 =0,7 n K, =0,6.

C y4eTOM PEeKOHCTPYKLIMU CYLLECTBYIOLLMX OCBETNUTENEN N NX (PaKTUYECKMX pa3MepOoB YCTAaHOBMNEHO, YTO Harpy3ka Ha
COOpPYXEHUs1 HE MOXET ObITb 6onee 6 M/Y, a BbICOTa TOHKOCIOMHbIX 3N1IEMEHTOB - 1,2 M.

Mcnonb3yem dopmynsl (6)-(9):

y, = b4 L3 +1[=0,6312,2=7.6
057 0582|215 0.05
3, = 215005 22 _1| = 0107-87-0.94 m
14413
B -— 1 =30
0,8 0,607
125108 _
 os7082

MpuHMmMaeM yaenbHyo Harpysky paBHon 6 M/4 1 ANMHY TOHKOCIONHBLIX anemeHTos 1,0 Mm.

5. HANOPHAS rMAPABITUYECKASA CUCTEMA CMbIBA OCAIKA B FOPU3OHTAIJIbHbIX
OTCTOUHUKAX

HA3HAYEHUE U OBJIACTb NMPUMEHEHUA

5.1. Cuctema npegHasHavyeHa anga yaaneHuna ocagka n3 ropn3oHTarnbHbIX OTCTOWHWKOB OTKPbITOro 1 3aKpbITOro TMNOB



nocre OTKIKYEHNSI OTCTOMHUKOB C MOMOLLbIO HanopHbIX CprIZ BOAbI be3 npUMeHeHnA py4yHoro Tpyaa.

5.2. Fm,qpocmua Hanbornee uenecoo6pa3Ho NPUMEHATb NpU Hann4dnMm mManonoaBUXKHbIX OCadKoB, oﬁpaayrow,mxcn B
YCINOBUAX OYUCTKN MYTHbIX BOA N XapakTepusyrLnxca cogepxxaHmem B3BeCcu He 6onee 1500 mr/n.

5.3. BblcoTa crnosi ocagka B OTCTOMHWKE AorkHa bbiTb He 6onee 1-1,5 M.

YCTPOMUCTBO U NMPUHLUMUN PABOTbI CACTEMbI

5.4. Cuctema (4epT.17) BkrtoyaeT B cebsa ycTpoincTea Ans Nogayv Boabl M OTBOAA pa3MbITOrO ocajka.

Mogavya Boabl MPOM3BOAUTCS C MOMOLLBIO HACOCA, KOMNMEKTOPOB, pasBoasAlmnx Tpy6 1 crneumansbHbix Hacagok. OTeog
BOObl C OCaJKOM OCYLLECTBMAETCA C MOMOLLbI0 NIOTKOB, YCTPOEHHbIX B [HWLIE OTCTOWHWKA, M Adanee no Tpy6am B
npuemHbIii peaepByap COOPYXeHUI No 06paboTKe NPOMbIBHBLIX BOA M OCaAKOB.

'| 4 | 1
'2*1 5 r'__Fr 1 -LP_ L “J = =]
) ,_Ei'h,‘i]‘gélggi
1 4 | 8 - "‘!
: .L ==!_—"'.'ﬁ
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YepT.17. Cuctema ruapaBnmnyeckoro CMbiBa ocagka B ropu3oHTanbHbIX OTCTOMHMKaX
1 - Hacoc anst nogaun Bodbl; 2 - noasoaswme Tpybbl; 3 - konnekTop; 4 - pa3Boasilume Tpyobl;
5 - natpybkun ¢ Hacagkamu; 6 - NoTKn
5.5. [Ina cmbiBa ocagka HagnexutT WCMoNb3oBaTb CbIpyld BOAYy WM BOAY W3 BEPXHENW 4YacTu OTCTOMHMKA,

cBpacbiBaemyio nepej ero O4UCTKON B CrieuuarbHbIi 3anacHoi peaepsyap.

5.6. YnpaBneHue cUCTEMOW OCYLLECTBMSAIOT C MOMOLLbIO 3a[BWKEK, YCTAHOBIIEHHbIX HA HAMOPHOM W BCACbIBAOLLEM
TpyGonpoBofax Hacoca.

Mepen nyckoM cucteMbl B paboTy 3akpblBalOT 3a4BWXKKY Ha TpybonpoBoae, nogatuiem obpabaTtbiBaemyto BoAy B
OTCTOMHVK, OTKPbIBAKOT 3a[BWXKKY Ha KaHanu3auuoHHOM TpybonpoBode M MpOM3BOASAT OMOPOXHEHWE OTCTOMHUKA
NPUMEpPHO Ha 2/3 ero BbICOTbI. 3aTeM OTKPbIBAIOT 3a4BWMXKKY HA HanopHOM TpPybonpoBoAe, NoAalLEM BOOY B CUCTEMY
yOaneHusi ocagka, U BKIYaT Hacoc. [pyn 3ToM ocaiok, HAKOMMBLLMINCS B OTCTOWHWKE, B3MY4YMBaETCS, MPOUCXOAST €ro
CMbIB M yaarneHne ogHOBPEMEHHO C OMOPOXHEHNEM OTCTOMHMKA.

BblkntoueHne cmucteMbl Npoun3BoasaT 4vepe3 3-5 MUH MOCne MOSTHOTO OMOPOXHEHMS OTCTOMHMKA. OpPUEHTMPOBOYHO
BpeMs yganeHus ocagka coctasnset 30-40 MUH.

5.7. KonnekTop HanopHoW cucTemMbl cnegyeTt pasmeLLaTs Npy AnvHe OTCTONHMKA, M:
40-45 - B Hauane pa3BoasaLmx Tpyo;
60 - B cpefHel ero 4acTv ¢ CUMMETPUYHBLIM (MO OTHOLLEHUIO K KOMMEKTOPY) pacnonoXeHneM pasBoasux Tpyo;

90 - B cpe,qu|7| YacTn OTCTOMHWKA HaANEeXuT yCTpanBaTb ABa KOMJEKTopa, Npn 3TOM OTCTOVHMK OEenuTcs Ha OBe
CUMMETPUYHbIE CeKUunn n B Kaxgpin KONNEeKTop nogaeTtcda Boga OT Hacoca no OTAENbHOMN pr6€.



5.8. PasBogswue Tpybbl cnegyeT yknaabiBaTbh MO AHY OTCTOWHUKA. [puy WKMpWHE oTCTOMHUKA A0 4,5 M Heobxoaumbl
OBe HUTKW TpyO, NpoknaabiBaeMbIX BAOSb CTEH OTCTOMHMKA. JToTok Anst cbopa ocagka v NPOMbIBHOWM BOAbI pa3MeLLaoT B
3TOM Ccrny4yae Nno OCU OTCTOMHMKA.

Mpwy LWMpUHE OTCTOWMHUKA, PaBHOW 6 M, yCTaHaBNUBAIOT TP psiia Pas3BoAsALLMX TPYG, OAUH U3 KOTOPbIX pasMeLLatoT no
OCW OTCTOMHUKA (B STOM Crydae B OTCTOWHWKE yCTpauBaloT ABa OTBOASLUMX NOTKa MOCPeAVHE Mexay pasBoasLvMu
Tpy6amm).

5.9. PasBogsilume cTanbHble TpyObl criefyeT BbIMOMHSATL C MNEPEMEHHBLIM (TENECKOMUYECKMM) CEYEHUEM, YTO
yBENUYMBAET PaBHOMEPHOCTb pacnpefernieHnsi BoAbl W MO3BOMSET CHU3WTb pacxod MeTanna. [lepexon ¢ ofgHoro
AvamveTtpa Tpyb Ha [Apyroil HagnexuT npegycMmaTpuBaTtbh NOCpPeavHE ANWHBI yyacTka. [ns npegoTBpalleHusl 3auneHus
NPOCTPaHCTBO Nof Tpybamu 3anmsatoT 6eToHOM (Mapku He Huxke 200) n ycTpamBaroT OTKOCHI.

5.10. Ha kaxpgown passogsLlen Tpybe (Ha Tpybax, nexaiimx y CTeH, - C OOHOM CTOPOHbI, Ha LeHTpanbHbIX - ¢ 06enx
CTOPOH) BBapMBaloT CTanbHble NaTpyoku anameTpom 32 MM nog yrnom 45° K ocu OTCTOWHMKA NO XoAy ABWKEHWUS ocafka
npu cmbiBe. [MaTpybkn umeloT pesbby, Ha KOTOPYH HaBOpayvMBalOT CoeauHWUTENbHble YacTu (Tuna dyTopkn). B
COeAVHUTENbHbIE YacTh BBMHYMBAIOT M 3aKPennsoT (C MOMOLLbI KOHTpraek) 6poH3oBblie Hacagku anuvHon 50-60 Mm,
Hapy>XHbIM AnameTpom 16-18 MM 1 BHyTpeHHUM - 10 MMm. BxogHble 1 BbIXOAHBIE KPOMKWN HAacaaKu CKPYrnsioT.

PaccTosHus mexay natpybkamu ¢ Hacagkamu - 1 M, a Ha nocneaHen YeTBepTy AnNvHbLI Tpy6 - 1,5 M.

5.11. Hacagku Ha passogsawmx Tpybax, HaxoAsLWwmMxcs y NpOTMBOMOMOXHBIX CTEH OTCTOMHMKA U B LIEHTPe, OOIMKHbI
ObITb PacrnonoxeHbl B LUAXMaTHOM nopsgke, 4Tobbl hakenbl COCeaAHUX W NPOTMBOMOSIOXKHBLIX CTPYW CRMBanIuUCb U
YacCTUYHO Nepecekanuchb.

Ha Tpybax B KOHLE OTCTOMHMKA HaBapyBatoT CTarnbHbIE 3aryLUKU.

PACYET CUCTEMbI CMbIBA OCALIKA

5.12. PacuyeT cucTemMbl CMbiBa OCafdka MPOU3BOAST, UCXOAS W3 MOMYYEHUS B PacYEeTHOM CEYEeHUWM OTCTOWMHUKA
pa3mblBaloLLeil ckopocTh cTpyu ¥ . =0,5-0,8 M/c (B 3aBMCUMOCTM OT NMOTHOCTU M MPOYHOCTY OCafKa).

5.13. CKOpOCTb OCEBOV KOMMAKTHOM CTPyM ¥ ., M/C, B Npefenax OCHOBHOMO NoTOoKa s 3aTONIEHHON CUMMETPUYHON
CTpyu onpeaensiioT, UCXOAs N3 COOTHOLLEHNS

Vo= 0.96 ¥ (10)
R T
0,29+g—j

B

roe @ - 9KCnepuMeHTanbHasi KOHCTaHTa, paBHas 0,075;

{ - paccTosiHVe OT HacafKu [0 PacUeTHOro ceveHns (B JaHHOM Cryyae - 0 NPUEMHOI KaHaNWU3aLMOHHOI TpyBbl UnK
notka), m;

F, - paauyc OTBEPCTUA Hacaaku, M;
¥'[) - HaYanbHas CKOPOCTb CTPYW Ha BbIXOJE W3 Hacaaku, M/c.

BHYTpeHHW paaunyc Hacaaku #p, npuHumaeTcs pasHbiM 0,005 M; paccTosHWS OT HacaaKu OO PacHeTHOTo CeYeHns {,
M, PaBHbI:

ONS OTCTOMHUKOB LWMpUHOM 4,5 M - 2,25

" " " 6,0 M - 1’50



Torga 13 copmyrbl (10) HavanbHas ckopocTb Ha Bbixode M3 Hacaaku GyaeT: npu £=2,25 m #¥0=35,5%c wm/c; npu

{=1,50m ¥0 =23,7%; mlc.
5.14. Pacxon ¢y , M3 /c, yepes HacagKy onpeaensieTcs no dopmyne
gy =¥, (11)

2
rge @' - nnowanb cevYeHnsa oTBepCTuUsa Hacaaku, M

fi a] 3

[ns npuHsiToro avameTpa Hacagkm 10 Mm nony4nm o =78,510 -~ ™ E , Toraa o g =78,510" ¥n,m” Jc.

5.15. Hanop kH, M, HEOOXOAMMBIN AN NOyYEHUs HAa4anbHOM CKOPOCTU, onpeaensieTcs no hopmyne

2
PR S

: (12)
H ,H,ECLJE 2g T

roe o - KoadpdunumeHT pacxoga, npyHumMaembli pasHbiM 0,59-0,64;

2
E - yckopeHue cBobogHoro nageHus, m/c ” ;

'SEI' - paGoqaﬂ BblCOTa CTON0a BOAbLl B OTCTOMHUKE npuv NpoOMbIBKE, M.

5.16. PacyeTHble pacxofbl BoAbl ANA KaXOOro yyacTka pasBoadlmMx Tpyb onpeaensioT B 3aBMCMMOCTM OT yucra
Haca[oK Ha HeM 1 pacxoda Bofbl, POXOAALLEro Yepes oAHy Hacafky.

5.17. OuameTp TpyO U CKOPOCTb ABWXEHWUSI BOAbl B HUX OMPEAEnsoT Mo BblYMCIEHHbIM 3HAa4YeHusIM pacxogoB. MMpu
3TOM CKOPOCTb ABWXEHWsI BOAbI B TpyDax He AormkHa npesbiwaTh 1,5 m/c.

MpoBepKy pac4eTHbIX U KOHCTPYKTUBHO NPUHSATLIX NapamMeTpoB criedyeT Npou3BoauTL Mo hopmyne

AL
-2 1o hyes oo (13)
d & e e

roe LKP - Kputnyeckaa AnunHa ,D,blp“laTOVI pr6b|, npu KOTOpOIZ noTtepa Hanopa nNOJIHOCTbKD KOMMNEeHCUpyeTca

BOCCTaHOBIEHMEM CKOPOCTHOIO Harnopa, M;
M- KO3(hPULMEHT CONPOTUBIIEHNSI TPEHMIO MO ANMHE, PaBHbIA Ans ctanbHbix Tpy6 0,03-0,02;
& - anameTp AblpuaToit Tpy6bI, M;
¥ -4ucno oTBepcTMI (Hacagok).

[nsa ynpolieHns pac4yeToB KPUTUYECKYHD ANVHY AblpyaTon TpyObl LKP no copmyne (13) gonyckaeTcsa onpenensatb

ONS Cy)XEeHHOW ee 4acTu.

5.18. [mameTpbl KOMMEKTOPOB W noAaBoAsLliei TpyObl criedyeT onpenensite UCXOo4s M3 MPUXOASILLUMXCS Ha HUX
pacxogoB BoAbl U CKOPOCTU ee ABWXeHUS, npuHumaemon 0,8-1,2 m/c.

Hanop NpoOMbIBHOTO Hacoca # , M, HaANEXUT onpeaensTh No hopmyre

h=hy + 110, (14)



roe kH - Hanop y Hacagku, onpegensiembln no opmyne ( 12),

Fz; - CyMMa noTepb Hamnopa Ha OTAEemNbHbIX y4acTkax Tpyo, M.

5.19. PacyeTHble napaMeTpbl CUCTEMbI MMAPaBNNYECKOrO yaaneHus ocagka B 3aBUCUMOCTY OT pasmepoB Haubonee
4acTo NPUMEHSIEMbIX OTCTOMHUKOB NpuBeaeHbl B Tabn. 8.

Tabnuua 8
MapameTpbl cMCTEMbI FTMOPOCMbIBA Ocaaka
Pasmvepbl | gnametp paccto- | Ccko-
OTCTOW- noaso- SiHME OT | pOCTb
HUKOB, M AALWNX yuncno anameTpsbl 4ncno | Hacadku | CTpyu B pacxop soapl, n/c
Tpyo 1 pasBo- TENeckonM4ecknx |Hacagok, o pacyeT-
KOnnek- | gawmx Tpyo, TPy, MM . pacyeT- | HOM
TOpa, MM wr. Horo ceve-
ceyeHus, | Huu,
M m/c
ONWHa | Wnpu- LleHT- | DOKO-| LEeHT- |DBOoKOBbIX OOKO- | LUeHT- | Bcen
Ha panb- | BbIX |parnbHbIX BOrO | panb- | cuc-
HbIX Tpybo | HOro | Tembl
- npo- | Tpybo-
Boga |npoBoaa
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 2:270
(2 N N e e
cekuunn) 300 200 2:90

Mpumedanua: 1. B rp.6 n 7 Hag 4epTon ykasaHbl AuameTpbl TENECKONMYECKMX HanopHbIX TPyOG Ha HavanbHOM, Mog
4YepTOM - Ha KOHEYHOM Yy4acTKax.

2. B rp.8 Hag yepToi nepBasi uudpa - ymcno 6okoBbix TpyD, BTOpas - YNCMNO HACafoOK Ha HUX, MoA YepTON nepsast
umndpa - YUCNOo LeHTparnbHbIX TPYO, BTOpas - YACIO HACaOoK Ha HUX.

3. OcHoBHble NapamMeTpbl CUCTEMbI YKa3aHbl OPUEHTUPOBOYHO. B KaXK4oM KOHKPETHOM criyyae credyeT Npov3BoauTb
pacyeT cMcTeMbI 1 BLIGOP HACOCOB UCXOAS U3 MECTHbBIX YCMOBUNM.

5.20. Cuctema yganeHus Boabl U ocajka AOMKHA ObITb paccumTaHa Ha Nponyck BoAbl, cOpackiBaeMON M3 OTCTOMHMKA
1 nogaBaeMol Hacocamu.

6. PJIOTALUMOHHBIE COOPYXEHUA



HA3HAYEHUE U OBJIACTb NPUMEHEHUA

6.1. dnoTaunoHHbIe COOPYXEeHWS HaONeXWT NPUMEHSTb AN NpeaBapuTenbHOro OCBeTreHMss U obGecLBeuMBaHUS
npupoaHol BoAbl Nepes nogayen ee Ha punbTpbl. OHM MOTyT ObITb MCMOMNB30BaHbI Kak NP HOBOM CTPOUTENbLCTBE, TaK U
NPU PEKOHCTPYKLMM CYLLLECTBYHOLLMX BOAOOUUCTHBIX CTAHLMM.

6.2. Hanbonee acphektvBHas obnacte NpUMeHeHNs1 PNOTALMOHHBLIX COOPY)XEHUI - OCBETIIEHNE BOL NOBEPXHOCTHbIX
WCTOYHUKOB (03ep, BOOOXPaAHWUMULL, PeK U T.N.) C HEGOMbLUMM KONMUYECTBOM MENKOAMCNEPCHBIX B3BELUEHHbIX BELLECTB
(He 6onee 150 mr/n) n noBbiweHHOW LBeTHOCTHIO (4o 200 rpaa) npy cogepXaHuyM (UTOMNMAHKTOHA W MiaBaroLLMX
HedTenpoayKToB.

6.3. Bo3MOXHOCTb 1 LenecoobpasHOCTb UCMOMbL30BaHNS (PIIOTALMOHHOIO OCBETNEHUS BOAbl B KaXXOOM KOHKPETHOM
crny4vae AOMKHbl ObITb 0O0CHOBAHbLI TEXHONOMMYECKMMM UCTbITAHUAMW, NPOM3BEAEHHBIMU B XapakTepHble nepuoabl roga
no MeToauke, NnpMBeaeHHon B nNn.6.16-6.20.

KonunyecTtBo B3BELUEHHbIX BELLECTB B BOAE Nocne hoTaLMOHHbLIX COOPYXXEHWIN He AOMMKHO npeBbiwaTe 10 mr/n.

6.4. lMpeumyiecta QNOTALMOHHBLIX COOPYXEHUA MO CPaBHEHWIO C OPYrMMU COOPYXEHUSIMU MpeaBapuTenbHOro
OCBETIEHUS (OCBETNUTENSIMU CO B3BELUEHHBLIM OCaAKOM, OTCTOMHUKaMM) 3aKIo4aloTCst B CrieaytoLLem:

3HaAUMTENBbHO YCKOPSIETCS MNPOLeCC BbiAeneHus B3BeCcUM M3 BOAbl, Gnarogaps 4Yemy ymeHbliaeTcs obwmn obbem
OUYMCTHBIX COOPYXKEHUIA;

yny4uwaeTca nx caHUTapHoe COCToAaHue BCreacTBme NoCToAHHOro yaaneHua BblaeneHHbIX SaFPHSHeHMVI;

6onee adppekTUBHO yaansetcs UTOMMAHKTOH, YTO B BOMbLUMHCTBE CrydaeB MO3BOMSIET OTKA3aTbCsl OT YCTaHOBKU
MUKPOOUNBbTPOB;

yaansoTca M3 BoAdbl NnaBatoLwye 1 NnoxooceaatoLume npuMecu.

COCTAB COOPYXXEHWUI, X YCTPOUCTBO U PACYETHO-KOHCTPYKTUBHbIE
NMAPAMETPbI

6.5. OuncTtHble CcoopyxeHuna cC (bJ'IOTaLI,I/IOHHbIM ocBeTNnieHnMeM BOAbl MMEKT TOT Xe COCTaB OCHOBHbIX WU
BCnomMoratesbHbIX COOpy)KeHI/IVI, 4YTO 1 OObIYHbIE CTAHLUMK ABYXCTYNeH4YaToro ocBeTrieHnsd, 3a UCKINo4YeHnem OTCTOMHMKOB
MM OCBETNIUTENEN CO B3BELLUEHHbIM CIOEM 0CajKa, 3aMeHsieMbIX (bJ'IOTaLWIOHHbIMVI yCTaHOBKaMW.

6.6. B cocrtaBe NOTAUMOHHBLIX COOPYXXEHUA HeoOXo4MMo npefycMmaTpmBaTh (OroTaUMOHHbIE Kamepbl, Yy3en
noaroToBKM U pacnpefeneHns BOAOBO3AYLLHOIO pacTBopa, yCTPOMUCTBA Af1s yAaneHus 1 otsoda proTaLMoHHOM NeHbI.

Mepen ocBeTneHmem Boabl hnoTaumen HagnNexuT npegycmaTpuBaTtb Kamepbl XrnonbeobpaszoBaHus, COBMELLEHHbIE C
(PNOTaUMOHHBIMK KaMepamu.

Cxema (hbrnoTaumMoHHbIX COOPY>XEeHWU NpeacTaBneHa Ha 4epT.18.
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YepT.18. dnotauymoHHas ycTaHOBKa

1 - nogaya NcxoaHoM BOAbl C peareHTamu; 2 - 0TBOA, OCBETIEHHON BOAbI; 3 - hrioTaunoHHas kamepa;



4 - noTkm gnsi cbopa neHbl; 5 - pacnpegenuTenbHas cuctema; 6 - HanopHblid 6ak; 7 - Hacoc;
8 - komnpeccop; 9 - nogaya BoAbl, HacklWweHHo Bo3ayxom; 10 - kaMepa XxJionbeobpasoBaHus

6.7. dnotaumoHHas Kamepa (prrnaﬂ nnn npAMoyroribHasd B nnaHe) AO0JKHa pacCcynTbiBaTbCA Ha yOeribHYH0 Harpysky

6-8 M3 /MHa1wm™m 2 nnowaaun.

nybuHa cnosi Bogbl BO (hfIOTAaLUMOHHON Kamepe AormkHa ObiTb 1,5-2,5 M. [InnHa dhnotaumMoHHON Kamepbl BblOupaeTcs
paBHoWM 3-9 M, WMpWHa - He Bonee 6 M, OTHOLLEHME WMPUHBI K AnuHe - 2/3-1/3.

6.8. Bo BxogHOM 4actu (hnoTaumoHHOW Kamepbl HaAAMNEXWUT yCTaHaBnMBaTb CTPyeHanpaBrisitoLLyl0 Meperopoaky ¢
HaknoHoM 60-70° K ropM3oHTanNu B CTOPOHY ABUXEHWSA BOAbI B Kamepe.

6.9. CkopocTb Bxoaa obpabaTtbiBaeMoii BoAbl BO (hrioTaLMOHHYIO kaMepy AomkHa ObiTb He Gonee CkopocTu Bbixoda
ee n3 Kamepbl xnonbeobpasoBaHusi. CKOPOCTb ABWXEHMS BOAbl HaA CTpyeHanpaBnsloWen Neperopogkon crneayet
npuvHumaTth 0,016-0,02 m/c.

6.10. Cbop ocBeTneHHON BoAdbl BO priOTAaLUOHHON Kamepe HeobXOAMMO OCYLLECTBMSITE PABHOMEPHO MO €€ LUMPUHE
UIN OKPY>KHOCTU U3 HWXKHEN YacTu Kamepbl C NOMOLLbIO NOABECHOW CTEHKM M HaNpaBnsTb NOTOK BBEPX (K OTBOAY BOAbI U3
Kamepbl), UN C MOMOLLbIO OTBOASILLEN CUCTEMBI U3 NepcdoprpoBaHHbIX TPy6. CKOPOCTb ABMXEHWS BOAbI NOA NOABECHON
CTEHKOW UNn B OTBEPCTUSX OTBOASLUMX AblpyaTbix Tpy6 npuHumMaetcs 0,9-1,2 m/c.

6.11. OHuwe cprnoTaunoHHoN kamepbl 4OMKHO MMeThb YkioH 0,01 k TpybonpoBoay AN ONOPOXHEHUS.

6.12. MNogroToBky BOAOBO3AYLUHOrO pacTBopa CrieayeT OCYLLECTBMSATb MyTEM HacblleHWsi BOAbl BO34YXOM MOA
naenennem 0,6-0,8 MlNa B cneumanbHbIX HaMOPHbIX €MKOCTAX. Ons npuroToBneHUs BOLOBO3QYLUHOMO pacTeopa
HaaneXxuT ncnonb3oBaTb BoAy nocrne unbTpoBs.

Pacxop Bogbl cnegyet npuHumats 8-10% pacxoga ounwiaeMon Boabl.

Mopgaya Bo3gyxa B HAmMOPHYW EMKOCTb [OMMKHA OCYLLECTBNATLCS OT aBTOMaTU3MPOBAHHOW KOMMPECCOPHOIA
YCTaHOBKM.

Pacxopg Bo3gyxa gomkeH coctasnatb 0,9-1,2% pacxoga ounwiaemMon Boabl.

MpumeyaHune. HanopHas eMKOCTb [OOfKHa WMMeTb BHYTPEHHee aHTMKOPPO3MOHHOE MOKpbITUe, 060opyaoBaTLCS
npeaoxpaHnTenbHbIM KnanaHoM W BbIMOMHATLCA B COOTBETCTBUM C TpeboBaHMsSIMU, NpedbsBNsAeMbIMU K COcydam,
paboTaloLmmM nog AaBrneHneMm.

6.13. OTBOA, BOOOBO3AYLLUHOMO pacTBopa OT HAMOPHOW EMKOCTU K OrIOTAUMOHHBIM KaMepam crnegyeTt npou3BoauTb MNo
cTanbHOMy Tpyb6onpoBogy. lNMoTepu Hanopa B HEM He JOSMKHbI npeBbiwaTtb 0,8-1,0 m.

Ha Tpy6onpoBoae fonyckaeTcs ycTaHOBKa TOMNbKO OTKIOYatoLWwen apMaTypsbl.

6.14. [lna paBHOMEpPHOro pacnpefeneHnss BOLOBO3AYLUHOrO pactBopa B o6beme obpabaTbiBaemon Boabl U Ans
co34aHusi ycroBuin, obecneunBaroLLmMxX NonyyYeHne MerKUX BO3AYLUHbIX paboumx ny3bipbkoB, BO (OIOTALMOHHOW Kamepe
HafNeXuT ycTpavMBaTb pacnpefenuTenbHY0 CUCTEMY, COCTOSLLYIO U3 AblpyaToro Tpybonposoaa v pacrnonoXeHHOro nog
HMM KOXYyXa, BbIMOIMIHEHHOrO M3 MaTepuarna, CTOMKOro K KUCNOpPOOHOW Koppo3uu. PacnpenenvTensHyto Tpyby crienyet
yCTaHaBnMBaTb BO BXOAHOM 4acTu proTaumMoOHHOM Kamepbl (B OTceke, 0Opa3oBaHHOM ee TOpLUEBOW CTEHKOW U
CTpyeHanpasnsioLLen neperopodkoin) Ha pacctosiHum 250-350 MM OT AHa kamepbl. CKOpPOCTb BbIX04a BOAOBO3AYLLIHOMO
pacTBopa 13 OTBEpPCTUI pacnpeaenuTenbHOW CUCTEMbI HAAMEXWUT NpuHUMaTh paBHon 20-25 m/c, AnameTp OTBEPCTUM -
5-8 mm. OTBEpCTUSA cnegyeT pacnoriaratb PaBHOMEPHO B OAMH psg MO HWXKHEN obpasytowien Tpyobl. [JHULLE 3aLUTHOrO
KOXYyXa pa3meLLaloT nog oTBepCTUsMU pacnpeaenutenbHon cuctemMsl Ha pacctosHum 80-100 mm.

B koHue pacnpegenuTensHoro TpyGonpoBoaa criegyeT YycTaHaBnMBaTb BEHTWNb WM KpaH Ans MPOMbIBKA
pacnpefenuTenibHon CUCTEMBI.

6.15. YpaneHne neHbl C MNOBEPXHOCTM BOAbl BO (OrIOTAUMOHHOM Kamepe [AOMKHO OblTb  OCYLLECTBEHO
KpaTKOBPEMEHHbIM MOABLEMOM YPOBHSI BOAbI C OTBOAOM €€ Yepe3 NoABeCHble NOTKU, PacnofioXeHHble paBHOMEPHO Mo
nroLaamn Kamepbl, UM C NOMOLLIbIO CKPEOKOBBLIX MEXaHM3MOB, NepeMeLLloLLnX NEHY K COOPHBLIM MOTKaM.

BepxHune KpomkM NoTKoB Heobxoaumo pacronaratb Ha ofHow obuien oTmeTke Ha 10-15 MM Bbiwe ypOBHS BOAbl BO
noTaumMoHHoOM Kamepe.



[OHuwa noTkoB cneayeT BbINOMAHATL € YknoHom 0,025 B CTOpOHY 0TBOAA MEHBI.

MoTepwn Boapbl Npu cGpoce NeHbl NOALEMOM YPOBHS BOAbl criedyeT npuHumatb 1,0-1,5% pacxogda obpaGaTbisaemoii
BOAbI.

I'IpM yoaneHnn neHbl CerﬁKOBbIMM MexaHn3mMmamMmn CKOpPOCTb nepemMelleHnd Cer6KOB B MNMPAMOYroJibHbIX KamMepax

cnegyet npuvHumatb He Gonee 0,02 m/c, B KpyrnbiX - OKpyxHyto ckopocTb 0,015-0,02 m/c npu yacTtoTe BpalleHusi
ckpebkos 5-10 o6/c.

O06paboTky neHbl, ygansemo/ OAHOBPEMEHHO C 4acTbio obpabaTtbiBaemon BoAbl, HEOOXOOUMO MNPOU3BOAUTH

aHanormyHo obpaboTke ocagka, cOpacbiBAaeMOro u3 OTCTOMHWMKOB WM OCBETMMTENENW CO B3BELUEHHbIM OCagKoMm, B
cooTtBeTcTBUM € TpeboBaHmammn CHulM 2.04.02-84.

METOAUKA TEXHOJNIOT'MYECKOWU OBPABOTKU BOAblI METOAOM HAMOPHOM
®JNIOTALUN

6.16. C uenbto onpegeneHns BO3MOXHOCTU NPUMEHEHUSI HAanopHOW croTaumnm anst NnpeaBapuTENbHOrO OCBETEHUS
BOAbl KOHKPETHOrO BOAOMCTOYHMKA W MOMYYEHUS OCHOBHbIX pacyeTHbIX MapamMeTpoB Ans pacyeTa rnoTaumoHHbIX
YCTaHOBOK MPOU3BOAATCS TEXHOMOMMYECKNE NCCNEeAOBaHNSA Ha crneuunanbHo nabopaTtopHon ycTaHoBke (4epT.19).

X
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UepT.19. YcTaHoBKa A5t NPOBEAEHNS TEXHOIONMYECKOro aHanunsa Boapl
1 - KOMnpeccop; 2 - BEHTWUSb BO3AYLUHbIN; 3 - MAaHOMETP; 4 - HanopHbI 6ak; 5 - MronbYaThbI BEHTUAb BO4OBO34YLLUHOMO
pactBopa; 6 - hrnoTauMoHHas KONOHKa; 7 - anekTponpmeog; 8 - npobooTOOpHMKK; 9 - MeLlarnka;
10 - BEHTUNb ONOPOXHEHUA PNOTALMOHHON KONOHKK; 17 - BEHTUNb cOpoca n3bbiTka BO3ayxa

6.17. JTaBopaTopHas ycTaHOBKa COCTOUT U3 CreaytoLnX OCHOBHbLIX 3NTIEMEHTOB:

hrNOTaLMOHHON KOMOHKM, BLINOMHEHHOW M3 NPO3payHoi nnactmaccoBol Tpybbl anameTtpom 60-70 mm, BbicoTomn 400-

600 MM, wumelower geneHuss No BbicoTe M 0OOpPyAOBaHHOM MNEepeMelLVBaloWUM  YCTPOWCTBOM, BEHTUNSIMU U
npo6ooTbopHNKamMu;

HanopHoro Oaka Ans noaroToBKW BOOOBO34YyLWIHONo pacrteBopa BMECTUMOCTbIO 2 1N, BbIMNOMHEHHOIO W3 CTanbHOro



cocyda, paccuMTaHHoro Ha paboyee paenenue 0,8-0,9 MMa u obopygoBaHHOrO NpegoXpaHUTENBHON 3anopHOW
apMaTypoi 1 MaHOMETPOM;

nabopaTopHOro KOMMpeccopa, pacCYMTaHHOro Ha Nofadvy cxaToro Bo3gyxa nog gaeneHuem go 0,8-0,9 MMa.

Mpumeyanus: 1. BmecTo komnpeccopa MoryT GbiTe UCNOMb30BaHbl 6anfoH co CxaTbiM BO34YXOM, 0GOPYAOBaHHbI
pedyKTopoM, NMOHMXKaOLWMM AaBrneHue Ao paboyero, Unu Apyrue UCTOYHMKM CKaToro Bo3ayxa.

2. HanopHbih 6ak 1 ero coeanHMTENbHBbIE KOMMYHMKALIMMK BIMOMHSAOT U UCNbITLIBAIOT B COOTBETCTBMM C "lMpaBnnamum
yCcTpomncTBa 1 6e3onacHom akcnnyaTaumm cocyaoB, paboTarowmx nog gasneHmem” MocroptexHagsopa CCCP.

6.18. [ns npoBegeHnWs TEXHOMOrMYECKUX WCCNedoBaHMM HEOOXOAMMO Kpome rnabopaTopHOM YCTaHOBKM UMETb
ncxogHyto sogy B o6veme 10-12 n n paboune pacTBopbl peareHToB (koarynsaHTa, xfopa, U3Bectu u T.4.).

6.19. TexHonorn4eckme nccnefoBaHnsa cneagyet NPOM3BOAUTL B TAKOW NOCneaoBaTenbHOCTH (CM. 4epT.19):

1) nponssognTca Bbl60p 003 peareHToB B OTAEeNbHbIX UUWNMHOpPax no O6Ll.ler|pVIHF|TOI7I mMeToauke I'IpOGHOFO
KoarynmpoBaHua ana ,ElByXCTyI'IeHHaTOVI OYUCTKM BOAbI;

2) po Havana paboTbl Ha yCTaHOBKE MpedBapuTenbHO NOAroTaBMnMBaeTCsl BOAOBO3QYLUHbIN pacTeop. Oo 3aToro B
HanopHbin 6ak 4 yepe3 NOTALMOHHYIO KOMOHKY 6 u TpyGonpoBoa ¢ BeHTunem 5 3anumBaetca 1-1,5 n uucton
BOZOMPOBOAHON BOAbI, MOCIE Yero BEHTUIb 5 3akpbiBaeTcs, BKIOYaeTcst kKomnpeccop 1 1 oTKpbiBaeTcs nogaya Bo3gyxa
B HanopHbl 6ak yepe3d BeHTUNb 2. C nomMoLbio cObpocHoro BeHTUNA 11 no MaHomeTpy 3 ycTaHaBnMBaeTcs pabouee
naernenve, paeHoe 0,5-0,8 MIMa. Mpu atom n3bbITOk Bo3gyxa cbpackiBaeTcs yYepes BeHTUNb 11 (Bpemsi pacTBOpeHUs
BO34yxa B BOAE OOJMKHO ObITb He MeHee 10-12 MuRH);

3) B OTAENbHbIN UMAMHAP HanuBaeTcs 1 N UCXOOHOW BOAbI, B KOTOPYH BBOAATCS peareHTbl COrnacHo BblOpaHHbIM
nosam. MponssoauTcs TwaTensHoe nepemMellmBaHe peareHToB C BOLOW;

4) nocne nepemewmuBaHua obpabaTbiBaemad Boda nepenvBaeTcss BO (IOTALMOHHYK KOMOHKY 6, KoTopasi
3anonHsietcs Ha 60-70% ee obbema. BeHtunm 5 n 10 npu 3ToM AOMKHBI ObITh 3aKPbITHI;

5) BkntoyaeTcst B paboTy anekTponpueog 7, KOTOpbIA MPUBOAMT BO BpalleHue mellanky 9 ¢ nonacTsiMu (CKOPOCTb
BpaLLEeHMs MeLuankm AomkHa 6biTb 15-20 06/MWH), 4TO cnoco6eTBYET 06pa3oBaHUI0 XMOMbLEB MMOPOKCUAOB;

6) nocne obpasoBaHMa XOpPOLIO CHOPMMPOBAHHBLIX KPYMHbIX, HO HEOCEOAoLWMX XIOMNbEB MAOPOKCUO0B B UCXOLHYHO
BOA4Yy uepe3 uronbyaTtbii BEHTWNb 5 BBOAUTCA NpenBapuTENbHO MOArOTOBMEHHbIA BOAOBO3AYLUHBIA pacTBOp B
konnyectBe oT 5 oo 20% obbema ucxogHow BoAbl. [MpyM 3TOM B HWXKHEN 4YacTu (PrIOTALMOHHOWM KOJOHKU OOSKHbI
NosIBUTLCS MESKMEe My3blpbKN BO34yxa, pPAaBHOMEPHO pacnpegensiowmecs B obpabaTbiBaeMoi Boge No BCEW nnoLwaan
KOJTOHKU;

7) otbop npob6 npom3BogAaT 4Yepe3d NpobooTOOpHUKM 8 C onpeaeneHHon BbICOTbI C WHTepBanom 1-1,5 MuH go
nonyyYyeHnst BoAbl NMOCTOSIHHOTO kadecTBa. KayecTBO MCXOOHOW W OCBETNEHHOW BoAbl onpeaensietcs obLenpuHATLIMU
MeTodamu.

B koHUe hroTaunoHHOrO OCBETIEHNS 3aMepsieTcsl TOMWUHA crosi oGpa3oBaHHON NeHbl U MPOBOAUTCS BU3yarbHOE
HabntofeHve 3a ee CTPYKTYPOU U MNOTHOCTbIO;

8) N0 OKOHYAHMKU TEXHONOMMYECKMX MCCneaoBaHui Boaa M3 hroTaLuoHHONM KOMOHKM 6 cbpackiBaeTcst Yepes BEHTUIb
10 1 KONOHKa NPOMbIBAETCA YMCTOW BOSONPOBOAHON BOOOWN.

B yKa3aHHOl7I nocnegoBaTesibHOCTU cnegyeTt npou3BOOUTb TEXHONOrMvyeckne uccrnegoBaHua OpyruMm codYeTaHuem
npuemnemblix 403 peareHToB, OaBNEeHNA n pacxoanoB BOAOBO34YLWHOIO pacrteopa.

6.20. OnTuMarnbHble napameTpbl OaBfieHWsl M pacxofa BOAOBO3AYLIHOMO pacTBOpa HaAnexuT onpeaensTb no
pesynbTatam TEXHONOIMYECKUX WCCNEeLOBaHUNA, Y4YUTbIBasi BbICOTY Crosi BOAbl M BPEMS €€ HaxOoXAeHusi BO
(bnoTaLMOHHON KOJOHKE, TMO3BOMSOLWME MNONYyYUTb HEoOXOaMMYH CTeneHb ocBeTrneHus BoAbl. Heobxogumoctb B
yCTaHOBKE MUKPOUILTPOB creayeTt onpeaenaTb no ahdeKTMBHOCTU coaepXaHns oUTONNaHKToHa.

Mepec4yeT paboyeri BbICOTbI (PrIOTALMOHHOM Kamepbl 1 BpeMEHMW dhrioTauumn Nponssoaat no opmyne
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roe Tl - Bpems chrnoTtauum Bo proTaLMOHHON KOSOHKE;

Tz - pacyeTHOe BpeMs BO (proTaLMOHHOW Kamepe;

Hl - BbICOTa Crlosi BOAbl, B KOTOPOM MPOU3OLLIO OCBETIIEHNE A0 TPebyeMol CTeneHn 3a Bpemsi Tl ;
Hg - pacyeTHas BbICOTa CNos BOAb! BO (prioTauMOHHON Kamepe;

& - nokasaTenb CTeneHW, MPUHMMAaeMblil paBHbIM: 0,45 - ANs ManoMyTHbIX, ManouBeTHbIX Boa; 0,55 - ans BoA
cpegHen MyTHOCTM U UBeTHbIX BoA,; 0,65 - ANg BbICOKOLBETHbIX BOA.

7. BOOOBO3AYLUHAS MPOMbIBKA ®UNbTPOBAJIbHbIX COOPYXEHUN

HA3HAYEHUE U OBJIACTb NPUMEHEHUA

7.1. BopoBo3gyllHas MpoMbiBKa NpedHasHayaeTcsa Ang ydaneHus u3  3epHUCTON  (OUNbTPYHOLWEN  3arpy3ku
3arpsi3HEHUI, 3afiepXKaHHbIX BO BpeMsi paboyero umkna.

B Mocobuu paccMmaTpmuBaeTca npuMmeHeHune BO,D,OBO3,ElyLIJHOI7I NPOMBLIBKM TOJIbBKO B Hanbonee pacnpocTpaHeHHbIX
Tnnax (t)I/IJ'IprOBaJ'IbeIX COOpy)KeHVII7I, ncnonb3dyembiX AOnd OCBeTNneHuna u obecuBeymBaHus Boabl NOBEPXHOCTHLIX
NCTOYHUKOB C NPUMEHEHUNEM KOaryrnaHTOB.

7.2. Mpn NpUMEHEHUN COOTBETCTBYHOLUMX YCTPONCTB AN Nogauyn BoAbl U Bo3ayxa (CM. nn.7.12-7.16) BogoBo3aAyLLHAs
NpoMbIBKa MOXET OblTb MUCMONb3oBaHa B (OUMbTPOBASIbHLIX COOPYKEHWUSX C HUCXOASILLMM U BOCXOASLUMM MNOTOKamu
obpabaTtbiBaemon Boabl.

7.3. BogoBo3aayLuHas NpoMbIBKa MOXET ObITb pEKOMEHAOBAHA TONbKO ANt COOPYXKEHUIA C 3arpyskoli U3 KBapLEBOro
necka v ApYrUx aHamnorMyHblX MaTepuanos, VMELMX [OCTAaTOYHO BbICOKYH MNMOTHOCTb M MPOYHOCTb M CMOCOBHBIX
NMPOTMBOCTOSATL (PIIOTMPYIOLLIEMY U UCTUPAOLLEMY AENCTBUIO BOAOBO3AYLLUHOIO NOTOKA.

MpumeyaHne. B COOPYXeHMSIX XO3AWCTBEHHO-NUTLEBOrO BOAOCHABXEHWS [OOMyckaeTcsl MPUMEHSITb TOMbKO Te
3arpysoyHble maTtepuarnbl, Ha KOTOpble MMeeTCsi COOTBEeTCTBylllee paspelleHne MuHsgpaBa CCCP wnu COR3HbIX
pecnybnuk.

7.4. TInowaam oTaenbHbIX (UIbTPOBANbHLIX COOPYXEHWIA, MPOMbIBAEMbIX BOLOW ¥ BO3AYXOM, crieqyeT NpuHuMaTh 4o

2 2 .
40 Mm” Ha opHo oTgeneHue (80 M~ - MpU COOPYXKEHMSIX, COCTOALMX M3 ABYX oTAeneHwi). Bonbluve nnowiaam
[OMYyCKatoTCA NPU COOTBETCTBYIOLLEM 3KCMEPUMEHTANBHOM 060CHOBaHUN.

NMPUHLMNbI AENCTBUA, OCOBEHHOCTU U MPEUMMYLLEECTBA
7.5. BoooBo3ayLHy0 NPOMbIBKY HaANeXuT OCyLLEeCTBMSATL NpW Nnogaye B 3arpysky BoAbl U BO3ayxa B HanpasBneHuu
CHW3Y BBEPX.
7.6. BogoBosaywHasa npombiBka obnagaeTr Gonee cunbHbIM OENCTBMEM, YEM BOASHAsi, U 3TO AaeT BO3MOXHOCTb
Nony4nTb BbICOKMIA 3h(PEKT OTMbIBKM 3arpy3ku npu HEOOMbLUMX pacxodax NPOMbIBHOW BOAbI, B TOM YUCIE U Takux, Npu
KOTOpPbIX B3BELUMBAHUS 3arpy3kn B BOCXOASILLEM MOTOKE HE MPOUCXOOMUT.

OT1a 0cobeHHOCTb BO,D,OBOB,D,yLIJHOVI NPOMbIBKM NO3BOJIAET!:



npumMepHo B 2 pa3a CokpaTuTb NHTEHCMBHOCTb Noga4n 1 O6U.l|/ll;l pacxon I'IpOMbIBHOI‘/II BOAblI;

COOTBETCTBEHHO CHU3UTb MOLUHOCTb NPOMbIBHbIX HAacoCOB U 06bEMbI coopy>|<eH|m7| ana 3anaca I'IpOMbIBHOI;I BOAblI,
YMEHbLUNTb pa3Mepbl pr6OI'IDOBO,EI,OB Ana ee nogadn n oteoaa;

YMEHbLUTb 06bEMBI coopy>|<eH|/||7| no 06pa60TKe C6p00HbIX NPOMBbIBHbIX BOA U coaepXXallnxcda B HUX OCaKoB.

CUCTEMA TOPU3OHTAJIbBHOIO OTBOAA BOAbl OT NPOMbIBKU

7.7. Tlpn Mcnonb3oBaHUKM BOOOBO3AYLUHOW MPOMbLIBKA HaOMEXWUT MPUMEHSITb FOPU3OHTAarbHbIA OTBOA MPOMbIBHOM
BOAbl, CXeMa KOTOPOro nokasaHa Ha 4epT.20.

2

YepT.20. MOpu3oHTanbHbIM OTBOA NPOMbLIBHOWN BOAbI

1 - cTpyeHanpaBnsoLWuiA BeICTYM; 2, 3 - NMOBEPXHOCTU BLICTYNA; 4 - 0TOOMHaA cTeHka xenoba;
5 - neckoynasnuBaoLwuii xxenob; 6 - Wwenb Mexay 0TOOMHOM U BOAOCMMBHOW CTEHKAMMU;
7 - BOOOCNMBHAsA CTeHKa xenoba; a - 15-20 mm; 6 - 20-30 mM; 6 - 30-40 mm

7.8. BbicoTa cros BoAbl B HaA3arpy3o4HOM MPOCTPaHCTBE CPaBHUTENIbHO HEBeNvKa, YTO MO3BOMSET NpU Masbix
pacxogax Mony4MTb B HEM [OCTaTOYHYl0 CKOPOCTb TOPU3OHTANbHOrO ABWXEHWS BOAbl ANs GbICTPOro M MOMHOMo
yOaneHusl BbIMbIBaEMbIX U3 3arpy3ku 3arpsisaHeHui. HaknoHHas NoBepXHOCTb CTPyeHanpaBnstoLLero BbICTyMa, CTECHSS
MOTOK, YBENMUMBAET €ro TPaHCMOPTMPYIOLLYO CMOCOGHOCTEL HA HaYanbHOM y4acTKe NyTU OBWXEHUS BOAbI.

7.9. MeckoynaenueatoLwmnin xenob ycTpoeH ¢ y4eToM MNpeaoTBpalleHus nonagaHvs B Hero Bo3gyxa. BeiHocumble
NMOTOKOM B 30HY enoba oTAenbHble YacTuLbl Necka ocefarT Ha HaKMOHHbIE CTEHKM U, CMOS3asi MO HUM Yepes HIDKHIO
Lesb, CHOBa MOCTYNalT B 3arpy3ky.

7.10. OCHOBHblE PaCYETHO-KOHCTPYKTUBHbIE MapaMeTpbl CUCTEMbl TOPU3OHTANbHOrO OTBOAA BOAbl 3aBUCAT OT
yAenbHOro pacxofa Bodbl if , n/(M-c), onpegensieMoro no copmyne

g = Wb, (16)

. 2
roe Wrrp - UHTEHCUBHOCTb NoAayu NPOMbIBHOM BoAbl, N/(c'm ™ );

& - WwnpuHa unbTpa (ANMHA rOPU3OHTAMNLHOMO MYTU ABMKEHNS NOTOKA BOfbI), M.

[ins pacyeTa cucteMbl cnegyeT NPUHUMaTb MHTEHCUBHOCTbL MOAAYMN BOAbI, MPUHATYIO ANS BTOPOro atana NpoMbIBKY,
T.€. NPV COBMECTHOW nofdaye BoAbl M Bo3ayxa (cM. n.7.11).



PaBMepr OCHOBHbIX 3JTEMEHTOB CUCTEMbI NpuUBeeEHbI B Tabn.9 n Ha qepT.20.

Tabnuua 9

Pacxon Boabl Ha 1 M LUMPWHBI
PasHocTb 0TMETOK, MM BOOOCNMBA, N/(M-C)

10 15 20 25

Mexay BepxHeln 1 HUXKHEN KpOMKaMu BOAOCIMBHOW CTEHKM Hl 170 210 260 320

Meskay BepXHUMM KpOMKaM1 BOAOCIMBHOI 1 OTBOIHOI CTeHoK 7 20 20 20 25

PEXM N OCHOBHBbIE NMAPAMETPbI MPOMbIBKU

7.11. BogoBo3ayLUHY0 NPOMbIBKY, Kak NpaBuIio, creayeT OCcyLLecTBNsATL B TpY aTana:

1-1 - nojaya B 3arpy3ky Bo3fyxa ANsl YaCTUYHOTO pa3spyLUEeHUst CKOMMEHU B3BECU B 3arpy3ke U BblpaBHUBaHWS ee
COMPOTUBMEHUS MO MIOLLAAN COOPYKEHNS;

2-1 - nogaya BO34yxa M Bofabl C Lienbio 6ornee NofHoro paspyLueHusi CKOMMEHUA B3BECU M BbIHOCA OCHOBHOW Macchl
3arpsi3HEHNIN U3 3arpy3ku;

3- - nogaya Boabl (C fonbluel, Yem Ha 2-m 3Tane, MHTeHCI/lBHOCTb}O) Ona yganeHna n3 3arpys3km 3alemMsneHHoro B
nopax Bo3agyxa 1 BOCCTaHOBIIEHNA ee NMOPUCTOCTU.

MpumevaHue. B Tex cnyyasx, korga OCHOBHasi Macca 3arpsi3HEHUI 3aepX1BaeTCs B BEPXHUX CIOsIX OUNbTPYyioLLei
3arpysku, M NpU Marnor MPOYHOCTU CKOMMEHUM B3BECUM MOXET OKasaTbCs MpUeMIeMoi OByx3aTanHas MNpoMbIBKa,
BKMoYatoLLas 1-1 u 3-in aTanbl, YTO JOMKHO ObITb MPOBEPEHO B MPOLIECCE IKCMNyaTaLmMmy COOPYKEHWIA.

MHTEHCMBHOCTb Nodayuun BoAbl M BO3ayXa M NPOAOIHKUTENIBHOCTb OTAESbHbIX 3TAMNOB NPOMbIBKU 3aBUCAT OT NMPOYHOCTM
CKOMIEHWi B3BECU B 3arpy3ke U KpYNHOCTU ee 3epeH. [Ins cpeHuX YCroBUi U Npyu 3KBUBANEHTHOM AnameTpe 3epeH 0,7-
1,3 MM OPMEHTUPOBOYHbLIE NAapamMeTpbl MPOMbIBKN MOTYT ObITb MPUHATLI B COOTBETCTBMU C AaHHbIMK Tabn.10.

Tabnuua 10

MokasaTenb OT1anbl NPOMbIBKM

1 2 3

2
MHTeHcnBHOCTL nogauu, n/(c-m ™ ):

BOAbI - 2,5-3,5 5-7
BO3ayxa 15-20 15-20 -
[MpoaomKnTENbHOCTL 3Tana, MMH 1-2 4-7 5-7

MpumevaHnus: 1. Boree KpynHbIM 3arpyskaM COOTBETCTBYIOT GOrblLUME 3HAYEHUS UHTEHCMBHOCTW Modauu Bogbl U
BO3ayxa.

2. MapameTpbl NPOMbIBKU NOANEXAT YTOYHEHWIO B MPOLLECCE SKCMyaTaLmm COOPYKEHMIA.



YCTPOWUCTBA AJ15 NOAAYM U PACNPELAENEHUA BOAbl U BO3OYXA

7.12. PacnpeferneHve Bodbl W BO3dyXa MOXHO MPOM3BOAMTb C MOMOLLLID CreuMarnbHbIX KOMMaykoB WU Mo
nepcgopupoBaHHbiM Tpybam. B pgaHHoM [locobuv npuBefdeHbl CBefeHUs, Kacallmecsi WCMONb30BaHWUs TOMbKO
nepdopupoBaHHbIX TPy6 Ana nogayun BoAbl U Bo3ayxa.

7.13. Cxema TpybBuaTbIX CUCTEM Modaun BoAbl U BO3dyxa nokasaHa Ha yepT.21. CMCTEMbl COCTOSIT U3 MarucTpanu u
KonnekTopa (B BMAe KaHana wunu Tpybbl) Ana nodauyn BoAbl, a Takke M3 AblpyaTbix TPy AnNs ee pacnpeaeneHus no
nnowaam coopyxeHus. Boaayx nogaetcs u pacnpeensieTcs no marucTpanu (Ha 4ept.21 He nokasaHa), KomnnekTopy u
AblpyaTbiM Tpy6am.
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YepT.21. TpybuaTble cucTeMbl 4N nogayn BoAbl M BO3dyxa

1 - marucTpans Ans pacnpeeneHust Bogpl; 2 - KONeKkTop ANa pacnpegenequst Boabl; 3 - ablpyatble
TpyObl ANs pacnpefeneHns Boabl; 4 - Ablpyatsle TpyObl AN pacnpeneneHns Bo3ayxa;
5 - KonnekTop Ans pacnpeneneHns Bosayxa

7.14. OTBepcTua B Tpybax, pacnpefensiowmx Body M BO3AyX, MOryT ObiTb KpyrnbiMu (korga dwnbTpoBarbHOe
COOpYXXeHWEe UMeET rpaBuUiiHbIE CIOW B HUXKHEW YacTu) Unu wenesnaHbiMu (npu 6earpaBuitHol 3arpy3ake).

LLleneBaHHble TpyObl (0OLIYHO MONMSTUNEHOBLIE) MMEIT LWenu WwupuHorn 0,5 MM, U BO n3bexaHne 3acopeHust ux
HaZNeXWUT NPYMEHSTb TOMNbKO B COOPYXEHMSIX C HUCXOAsLeN unbTpaumneln B yCrNoBUAX, KOrga UCKIOYEHbl KOPPO3uns
noaBoAsWmnx Tpyd U BO3MOXHOCTb MonafaHusi B TpyObl NpOOYKTOB KOPPO3WU W APYrMX MEXaHU4YecKux npumMecent c
NPOMbIBHOWM BOAOW 1 BO34YXOM.

anIBe,D,eHHbIe coo6pa>|<eHv|;| OOJMKHBI ObITb NPUHATLI BO BHUMaHUE TakKe B OTHOLLUEHUWU KONMa4vkoB C Y3KUMU LLENAMN.

7.15. PacyeT ¥ KOHCTpyMpoBaHue TpybuaTbix CUCTEM ANA Nodaun U pacnpefenieHuss Boabl criefyeT npov3BoauTb
MCX0As U3 CriefytoLwyX YCroBuiA:

avameTp pacnpegenuTenbHbix (NepdopupoBaHHbIX) TPYG onpefensieTcsl UCXoas M3 CKOPOCTW ABUXKEHMS BoAbl Ha
BXO4Ee B HWUX Mpu 3-M 3Tane npombiBkM, paBHou 1,5-2,0 m/c. Mpu aTOoM pacctosHua mexay ocamm TpyG cnepyer
npyHumaTh 250-350 MM (MeHbLUME PacCTOsIHUSA - ANA TPYO MeHbLUero agnameTpa);

Tpybbl cnepyeT yknageiBaTb Ha BbicoTe 120-150 mm oT AHa dumnbTpa A0 Hu3a Tpyb, TOYHO MocpeavHe Mexay
Tpybamu Ans nogayun Bosgyxa.

Mpu npumeHeHWM KpyrnbiXx OTBEPCTUA CymMMapHass uX nnowaab pormkHa coctaenate 0,18-0,22% nnowaam



coopyxeHusi. Mpu aTomM OTBEPCTUSI pacrnonaralTCst B OAUH psg Mo HkHel obpasyolen Tpyb (auametp oteBepctuit 10-
12 MM, paccTosiHus Mexay nx ocsimu 120-160 Mm).

Mpyv NpYMEHeHWN LeneBaHHbIX NOMU3TUNEHOBBIX TPYD UX KOHCTPYKLUMIO U crocob LieneBaHnsa cnedyeTt NpuHUMaTh B
cooTBeTCTBUM C pa3paboTkamu TpecTa MocBogonposog U MoceogokaHanHumnpoekTa. CrnedyeTt y4uTbiBaTb, YTO Mpu
BbINOSIHEHUN MOHTaXa nepdopuUpoBaHHbLIX TPY6 ANs pacnpeneneHnss Bofbl OTKIOHEHUSI B PACCTOSHUSIX MeXAy OCAMM
Tpy6 B ropr30OHTanbHOW MAOCKOCTU AOMKHbI BbiTh He 6onee +10 MM, B BepTUKanbHOW - He Gonee +5 MM.

7.16. [Ons pacnpegeneHns Bo3dyxa criegyeT nNpPUMEHNATb MONMMITUIEHOBbIE TPYObl CO CTEHKOM TOMLMHOM,
obecrneunBatoLLeln UX XeCTKOCTb U NPSIMONIMHENHOCTb. Tpy6bl, NocTaBnsieMble B OyxTax, NPUMEHATb He PEKOMEHYeTCs.

OtBepctua unu wenu B Tpybax (cM. n.7.14) HagnexuT pacnonaratb B LlaxmaTHOM Nopsifke No AByM o6pasyowmm
nog yrnom 45° K BepTUkanu npy HanpaBneHun ux BHU3.

Lllenn Heobxoanmo HapesaTb NepneHAuKynspHO ocu TpyObl. OHWM [OSKHBI UMEeTb WwupuHy 0,5 Mm n anuHy (no
BHYTPEHHEW NoBepxHOCTU TPYObI, T.e. B cBeTy) 15-25 Mm (B 3aBUCMMOCTM OT AnameTpa Tpyobl.).

Kpyrnble oTBepcTUS A4OMKHBI UMETL AnameTp 3-5 mm.
B kaxxgom psgy oTBepCcTMA Unu Wenu HagnexuT pacnonaraTtb Ha pacctosHum 100-180 MM ogHU OT Apyrux.
OTBepCTUA 1 LWenu AoMKHbI ObITb MO BCew Nnowaamn dounbTpa, BKYas U NPUCTEHHbIE YYaCTKM.

Ha kpaeBbix yyacTkax unbTpa HagnexuT yknagbiBaTb TpyGbl ANs pacnpegeneHvs Bosdyxa, a He nAns
pacnpeferneHvsi Boabl.

7.17. MonuatuneHoBble TpyObl AN pacnpedeneHust Bo3gyxa HeobXoAMMO yknadbliBaTb CTPOrO rOPU3OHTAaNbHO
HEenocpeaCTBEHHO HA HWLLE UK Ha nogknagkax Beicoton 10-30 mMm.

HomkHo GbITb obecneveHo BecbMa HafexHoe KpenneHue Tpyo Kk AHuuly. BoamoxHble cnocobbl kpenneHusa Tpy6
nokasaHbl Ha 4epT.22 1 23.

YepT.22. KpenneHune pacnpenenutenbHbIX TPy Ans nogaym Bosgyxa ¢ MOMOLLbIO KOHAYKTOpa

1 - TpyBbl ANA Nogaym Bo3gyxa; 2 - peamHoBasi Npoknaaka; 3 - KoHAYKTop; 4 - TpyGbl AN Nodayun BoAbl;
5 - KpenneHve KoHAYKTopa K AHWLY; 6 - nodknaaka



YepT.23. Kpennenne pacnpeaenuTenbHblx TpyO ANs nogaym Bo3gyxa C MOMOLLbIO XOMYTOB

1 - gHuLe; 2 - WwBennep, 3aknaabiBaembivi B gHULLE; 3 - XOMYT; 4 - pe3nHoBas Tpyoka;
5 - Tpyba ans nogaym Bo3ayxa; 6 - nogknaaka

PacctosiHus Mexay KpenneHnamun OOJDKHbl npeforBpaliatb BO3MOXHOCTb n3rmnba pr6 B BepTMKaﬂbHOVI n
FOpI/I30HTaJ'IbHOI7I NNOCKOCTAX. ANeMeHTbI KpenneHusa pr6 He OOJ1KHbl 3aKpbiBaTb OTBEPCTUA B HUX.

KoHubl Tpy® [OMmKHbI ObiTb 3aBapeHbl 3arnylkamu, yTanaumBaembiMy BHYTPb Tpybbl Ha 10-15 mm. Ons ynopa
3arnyLiek Yyepes ocTaBLUMecs cBO60AHBIMU TOpLbI TPYD cnegyeT nponyckaTtb 2-3 WNUNbKX AMaMeTpoM no 3-5 Mm.

[ns KoMneHcaummn TensoBoro paclMpeHnst Tpyo paccTosiHMe MeXAy UX KOHLAMWU U CTEHKON (ounbTpa AOIMKHO ObiTh
20-30 mm.

KoHCTpykunsa cuctembl OormkHa obecneymBaTb BO3MOXHOCTb MOHTaXa TPYyO C BbICOKOW TOYHOCTbK. OTKMOHEHMSA
Bepxa Tpyb OT ropmM3oHTanbHOM NIIOCKOCTM (MPOBEPSIOTCS MO YPOBHIO BOAbI) AOMyCKaloTcA He bonee £3 MM, OTKIMOHEHMWSA
ocen Tpyb B nnaHe - He 6onee £10 mMMm.

7.18. Bo Bpemsa pabouvero umkna TpyObl cUCTEMbl Nofavnm BoO3gyxa [AOMKHbI ObiTb 3anonHeHbl BogoW. [Ons
obecneveHns BblOaBMNMBaHWA BOAbl W3 CUCTEMbI BO BpPEMS MPOMbIBKMA KOJSIEKTOP BO3AYLUHOW CUCTEMbI [OOMMKEH
pacnonaratbCsi BhllLe pacnpeienuTenbHbiX Tpy6. MIMetoTcss npumepbl YCTPOMCTBA OTAENbHbLIX KOIIEKTOPOB A1 KaXA0ro
oTAEneHus punbTpa C PacrnosioXeHWeM B HKHEN YacTu (cM. 4yepT.21), a Takke Hag CTpyeHarnpaBnsoLWmMM BbICTYNOM U
BHYTpU €ro.

HomkHa ObITb obecrneyeHa HagexHasi M MPOYHasl CTbIKOBKA TPyG pacnpesenuTenbHOW CUCTEMbl C KOMMEKTOPOM.
Konnektop pekoMeHAyeTcsi BbINOMHSATb B BUAE CTanbHOW TpyObl C MpuWBapeHHbIMU BOGNN3U HKHEW o6pasyroLen
otBogamm (koreHamu nog yrnom 90°); coegmMHeHe NONMATUIIEHOBLIX pacnpeaenuTenbHbiXx Tpyb ¢ koneHamu cnegyet
NPOM3BOAMTb, HACaXmBas Ha HNX Pa3orpeTble KOHLbI TPYO (cM. 4epT.21).

7.19. MarucTpanbHbIi BO34YyXOBOA, AOMKEH pacrnonaratbCa Ha OTMETKE, UCKIoYatoLWwen BO3MOXHOCTb NonagaHns B
Hero BoAbl BO BpEMsi OCTaHOBKM BO34yxo4yBHOro arperata. C y4eToM AaBneHusl, UMelLErocsl B HKHEN YacTu 3arpysku
BO BpeMmsl MPOMbIBKM, MaructpanbHbii TpybonpoBoa Haanexut pacrnonaraTe Ha 3-4 M Bbllle 3epkana BOAbl B
(PUIbTPOBASIBHOM COOPYXKEHMMN BO BPEMST MPOMbIBKU.

MaFI/ICTpaJ'Ib OOJKHa COedMHATbCA C  KOJINEeKTOPOM BO3D,yLUHOIZ pacnpe,qenMTeanoPl CUCTeMbl C nNoMoLlb
BEPTUKANbHOINo CTOAKa. Bo usbexaHue 06p830BaHI/IF| BO3AYyLWHbIX MELWKOB Ha npucoeauHeHuax cnenyert nsberaTb
ONMUHHBIX TOPU3OHTalbHbIX Y4aCTKOB. Ha ctosike yCTaHaBnMBaeTCA 3arnopHada apmMmartypa.

CTOsIK HagneXuT NPUCOEAUHSTL K KOMMEKTOPY CO CTOPOHbI Topua. C aTol uenbio Tpyba KonrekTopa nponyckaeTcs
Yyepes CTeHKy unbTpa v 3a ero NpeaenaMm COeaNHSIETCS CO CTOSIKOM, NOABOASALLMM BO3AYX K (PUNbTPY.

Mpu pasnMuHoM AuameTpe TpyO KOMnMekTopa M CTosika MNepexofd C OHOro AvMameTpa Ha [Opyrol [ormkeH
Npou3BOAUTLCA 3a Npedenamy unbTpa.



I'IpM Hann4ymm Opyx oTAeneHnn (bVIJ'Ipra C CaMOCTOATESIbHbIMU KONJIEKTOpaMU, Kak npaBuso, cnegyet yctaHaBMBaTb
OOVH CTOAK C 3anopH0|71 apmaTypoﬁ N CUMMETPUYHbIMU OTBETBINEHUAMMN ONA NPpUCoeaANHEHUA K KONMeKTopam.

7.20. MpubnumxeHHbI pacyeT CUCTEMbI MOAAYU U pacnpefeneHus Bo3dyxa MoxeT ObiTb Mpov3BedeH Mcxoas U3
crnepywwWwmMx OaHHbIX: CKOPOCTb BbIXOA4A BO3dyxa M3 OTBepCTUA Tpyb pacnpedenuTenbHOW CucTembl AorkHa ObiTb
paBHon 45-50 m/c, Ha Bxoae B TpyObl pacnpeaenutenbHol cuctemsl - 13-17, Ha Bxoae B konnekTop - 7-10 m/c, npu aTom
OBE MocregHne CKOPOCTU HaxoasATCsl B 0OpaTHLIX COOTHOLUEHUSIX (T.e. BONbLUMM CKOPOCTAM B TpybOax COOTBETCTBYHOT
MEHbLUME CKOPOCTM B KOJINIEKTOPE M HA0OOPOT).

CKOpOCTb ABMXKEHUS BO34yXa B MarncTpanbHbiXx TpybonpoBogax creayeT npuHMMaTh paBHon 18-25 m/c.

YkasaHHble pacyeTHble MnapaMeTpbl CUCTEM Modauu W pacnpefeneHvs Bo3fyxa MNPUHSATbI NPU aTMOCHEPHOM
JaBrieHUM, NO3ITOMY pacyeT ykasaHHbIX CUCTEM criefyeT Npou3BoauTs 6e3 yyeTa cxatuna Bo3ayxa.

MapameTpbl pacnpefenuTenbHbIX TPy 1 KonmnekTopa MoryT GbiTb MPOBEPEHLI, PYKOBOACTBYSCH yka3aHusimu n.7.26.

BO3YXOAYBHOE YCTPOUCTBO

7.21. Bo3gyxoLyBHOE YCTPOMCTBO LOIMKHO obecneuymBaTb KakK MYCKOBOW, TakK W MPOMbBIBOYHbBIA pexum paboTbl
CUCTEMBI.

Mpw NycKoBOM pexume (0T MOMEHTa Mycka BO34yXOAYBHOMO YCTPOWCTBA 0 MOMEHTa NpopbiBa BO3dyxa U3 OTBEPCTMiA
pacnpefenuTenisHol CUCTeMbI) AaBreHe B CUCTEME MaKCUMMarbHOe, a pacxod BO3AyXa MUHWMarnbHbIA. DTOT pacxop
CBA3aH CO CXaTWeM Bo3dyxa B CMCTEMe ero nofayu v BblAaBNMBaHWEM BOAbl U3 pacnpenenuTesisHol CUCTEMbI, Mpu
3TOM BO3[yX MOXeT HarpesaTbcs. [locne npopbiBa Bo3dyxa yepes UMbTPYIOLLYIO 3arpy3ky OaBneHue B cUCTEME ero
nogayv nagaet, a pacxo yBenMumsaeTcs U OOMmKeH 6biTb AoBeAeH 0 pacyeTHOro, onpeaensemMoro Kak npovsseaeHue
MHTEHCMBHOCTU Nogayy Bo3ayxa Ha nrnolagb equHOBPEMEHHO NPOMbIBAEMbIX COOPYXEHWIA.

7.22. Kak nyckoBoe, Tak n pabodee OaBneHne BO3gyxa 3aBUCUT OT MHOMMX hakTOpoB (B TOM 4YMCNEe U OT CTENEHU
3auneHnsa punbTpyroLLE 3arpy3kun), He NOAAAIOLLMXCSH TOHHOMY YYeETY.

YCrnoBHO MOTyT ObITb MPUHATLI CNEAYIOLLME pacyeTHbIE NapaMeTpbl Nogayn Bo3ayxa:

MYyCKOBOW PEXUM - AaBMNEeHWe B CUCTEME PaBHO YABOEHHOW BbicOTe cTonba BOAbl B (hUMLTPOBASIbBHOM COOPYXEHUM
(cumTas ot ero gHa), pacxod Bosgyxa coctasnseTt 5-10% pacyeTHoro;

pabounit pexxum (Bo BpeMs NMPOMLIBKM) - pacxod Bo3fyXa paBeH pacyeTHOMy, a AaBMeHue - CyMme noTepb Hanopa B
cucteMe M BbicoTe cTonba Boabl B COOpyXeHuu. [MoTepu Hamopa B cucTeme Mofadv Bosgyxa criegyeT onpenensitb
pacyeToM. OpUEHTUPOBOYHO OHU MOTYT BbiTb MPUHSATLI paBHLIMK 1 M.

Mpu nogbope Bo3gyxodyBHOro 06OpyAOBaHUS OABIEHME NPU NMYCKOBOM U paboyem pexumax crnegyeT NpuHuMaTh ¢
3anacom, pasHbim 0,005 MlMa.

7.23. [1ns BO3MOXHOCTM nogbopa (Npu akcnnyaTaumm) onTUManbHbIX YCroBuiA paboTbl BO34YXOAYBHbLIX YCTPOWCTB Ha
HaMoOpHOW IWHMM HeobXoAMMO YyCTaHaBnMBaTb COPOCHbIM MaTpybok C 3anopHoW apmaTtypon, pgpoccenb (Mnu
aBTOMaTuyecKkoe yCTPOWCTBO) AN NOALEPXKaHWUsA ONTUManbHOro AaBrieHUs Ha BO3A4yXOOYBHOM YCTPOWCTBE, 3arnopHYyHo
apmartypy, a Takke n3MepuTenb pacxoga Bo3ayxa.

7.24. JomkeH ObITb NPeAyCMOTPEH pe3epBHbI BO34yX0AyBHbI arperar.
7.25. Ha Bo3ayxoAyBHbIN arperat crnegyeT nojaBaTb YUCTBbIN HapyXXHbIA BO3AyX, NpoOLIeAWwniA npeasaputensHO

MexaHu4eckue hunbTpbI.

PACYET PACNPEOENUTENBbHOW CACTEMbI ONA NMOAAYU BO3YXA B
PUNBbTPOBAJIbHBLIX COOPYXEHUAX C BOAOBO3AYLWHOU NMPOMbIBKOU

7.26. PacyeT pacnpegenutenbHbiX TPyO K KonnekTopa crnegyeT nNpou3BoAUTb UCXOOA M3 CyMMapHOMW nroliaam

. . y 2
oTBepcTUit (Ans Tpy6) MAM CyMMapHOi NMOLAaAM OTBETBMEHMI (4NA KomnekTopa), T.e. BenuuumHel f, M~



onpegensemMon no opmynam:

ar
Fi———nmpug<l; (17)
pafl=g
aF
Fi——m——nmeg >1, (18)
pafg 1

roe cf - XapakTepucTuka pr60I'IpOBO£I,a, onpepgenaemaa no qepT.24 B 3aBUCUMOCTU OT ,D,OI'IyCTVIMOI7I cTeneHun
HepaBHOMEPHOCTU pacnpeaeneHna Bo3gyxa no nnowagn coopyxeHuda, nmea B Buay, 4TO 06Ll_l,aﬂ HepaBHOMEPHOCTb

f‘i\oﬁm NpeAcTaBnsieT cobol CyMMy HepaBHOMEPHOCTEN pacnpeferneHus B OTBETBNEHUSX i, 1 B KONMeKTope o,

npniem Hogy = Ay A £ 0,02

F - nnowazb nonepeyHoro ceueHns paccMaTpuBaeMoro TpyGonpoBoaa (OTBETBIIEHUS UMM KOMMEKTopa);

M - koadbduuMeHT pacxoda; Ans OTBETBINEHWUA ONpefdensieTcsl B 3aBMCUMOCTM OT AMameTpa 3epeH 3arpysku
OUNBbTPOBANbLHOIO COOPYXEHNS NO YepT.25; NpU NPUMEHEHWUN rPaBUNHON 3arpy3ku cnegyeT npuHumaTth pasHbiM 0,54;

¢ - k03thULIMEHT CONPOTUBNEHNs TPYBonpoBoaa, 3aBUCSLLMIA OT ero AnuHel { 1 anameTtpa o .
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UepT.24. HoMorpaMma 3aBUCHMOCTY MeXAY HEpaBHOMEPHOCTLIO pacnpeenerunsl Bosayxa £4
N XapakTepucTukon Tpybonposoaa i
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Yept.25. Homorpamma 3aBMCMMOCTU MEXAY KOIPMDULMEHTOM L. (Unn KOIPMULMEHTOM I - )

W KPYMHOCTbIO NecYaHol 3arpyskn o

KoadhdpmumeHT conpotmenenus ¢, criegyeT onpenensTs no popmyne

c=000442% (19)
&
a BeMUUNHY iy - MO hopMmyne
o = (20)
jamhypy 5 N w Dﬁm s

rae W ogm - 06LWMIA KO3IPDULNEHT CONPOTUBIIEHWS:

Vomm = ———0 ¢ @1)
ap .g[an'180°] o
1 _—
™

Mpumep pacdeTa. PunbTp MMeeT oTAENEHMA AMMHOM 6 M U WKpuHOM 5 M. VIHTeHcuBHOCTb mogaum Bosayxa 20

n/(c-m ™). PacnpegenuTenbHas cUCTEMa HaxXoaMTCs B rpaBMHOM cnoe. PacctosaHusa mexay Tpy6amum B ocsix - 300 Mm.

Ha ocHoBe npegBapuTenibHOro pacdeTta npuHMMaemMm guameTp OTBETBNEHUN paBHbIM 50 mm, nnowagb ceveHms pr6bl

5.03.20 0,03

- 2 N, ¥ TR ———=15%
FEI =0,0019 m ™, pacxoq Bo3ayxa Ha ogHy Tpyoy 1000 4= M~ /c, cKopoCTb Ha BxoAe B Tpyby 00019 m/c,

YTO npnemnemo.
Mpurmmaem Ly = Hgen = 0,01
Mouepr.24 n 25 @y =y = U,14; i =0,54.

Mo chopmyne (19)



Co = [Zil,liilli]-il-ili =044<10
0,05

Torga no copmyne (17)

0,14-0,001%

< T 0000656 me,
0.54./1- 044

]

OTCloAa CKOPOCTb UCTEYEHMS BO3yXa U3 oTBEpCTUMiA ByaeT =457 m/c, uTo cooTBeTCTBYET TPEGOBAHMAM.

0,0006 56
MpuHnmaem 52 otBepcTms guameTpom 4 Mm ¢ warom 96 mMm.

Mo npenBaputensHoMy pacyeTy 3agaemcs aameTpom konnektopa 300 mm, nnowagb ceverus Tpybbl - 0,0707 m 2,
20.5.4 3 0.4
=0, M~ /c, CKOPOCTb ABWMXEHMS BO3ayXa

pacxod BO3ayxa B Havasne Komnnekropa =23 mlc.

t)

Mo chopmyne (19)

Cxnm = 0,0044i = (0,088,

Mo cpopmyne (21)

1-0,44

W o = +044 =29 .34
sin 2[ 21415
214
Mo copmyne (20) onpegenum
= 1 =
#xon 5.5+2934

M3 dopmynebl (18) Haxogmm

7 =ﬁmzfn'\|‘1_§-m

KOOI
ol

KOOI

Yucrio oteeTeRenuit - 20 m >, Fn = 20-0,001% = 0,038 m 2 , Toraa

_+j1- 0,088 0,170,038

= 0,044 w2,
0.14

F

KOII

OTon nnowaam cooTBETCTBYET AMaMeTp TpyObl, paBHbin 0,238 M.

Takum obpa3om, B COOTBETCTBUM C YTOYHEHHbIM pPacyeTOM B KayecTBe KOMnekTtopa MOryT ObiTb MPUHATHI TPyObI
anameTtpom 250 mm. CKOpOCTb ABWXKEHMSI BO3[yxa B Havarne konnektopa - 12,2 M/C, YTO HECKONbKO MpeBbilaeT
XenaTtenbHyl BENUYMHY, HO MOXET ObITb AOMYLLEHO.



8. APEHAXW CKOPbIX ®UJTIbTPOB U3 NMOPUCTOIO NMNOJIMMEPBETOHA

HA3HAYEHUE U OBJTIACTb NPUMEHEHWUA

8.1. [ipeHaxHble cucTembl U3 NOPUCTOro nonumepbeToHa cnyxaT Anst cbopa bunbTPoOBaHHOM BOLAbI U PaBHOMEPHOIO
pacnpefeneHnsi NPOMbIBHOM Bogbl MO nnowaan dunstpa. [MopucTbiii NONMMepPGETOH BLIMOMHST M3 3anonHUTENS
(lebHs1 nu rpaBwmst), CKPEMNSIEHHONO SMOKCUAHBLIM CBS3YHOLLMM.

8.2. [peHaxun 13 nopuctoro nonumepbeToHa npefHasHadeHbl ANS UCMNONb30BaHUA B ubTpax Npu OCBETNEHMU U
obecLBeYVBaHNN BOAbl B CUCTEMAX XO35MCTBEHHO-MUTLEBOIO BOAOCHaAGKEHMS.

Mpumedanue. [Mopuctble nonNMMepOETOHHbIE ApeHaXxm MoryT ObiTb MPUMEHEHbI B UNbTPax TEXHUYECKOro
BOAOCHabXeHus1, a Takke npu obpaboTke noasemHbIX BoA. B cnyvasix, korga TpeboBaHus K Ka4eCcTBY OUULLEHHOW BOAbI
No MyTHOCTW, COAEpXaHulo Xenesa W ApYyrMM nokasatenam Hwke Tpebosanun [OCT 2874-82, Heobxoaumo
NPON3BOANTL OMbITHYIO NPOBEPKY UCMONb30BaHMS NonMMepbeToHa B TakMX YCIOBUSIX.

8.3. MMonumepOGeTOHHble ApeHaxU MoOryT ObiTb MWCMOMb30BaHbl Kak MPU CTPOUTENbCTBE HOBbIX, Tak W Mpwu
PEKOHCTPYKLIMM AeNCTBYIOWMNX (PUNBTPOB.

8.4. NMonnumepOeTOHHbIE APEHaXN MOTYT NPUMEHSATLCS NPU BOASHOM U BO4OBO3AYLUHOM NPOMbIBKaX.

8.5. MonumepbeToHHble ApeHaxu WMET credylolme npeuMyLlecTBa nepes HawnGonee pacnpocTpaHeHHbIMU
TpyGuaTbiMM ApeHaamy C NOAAEPKMBAIOLLMMK CIOSIMU TpaBus: OTnagaeT HeoOXOAMMOCTb NMPUMEHEHUS! TPaBUNHBIX
CNOEB; YMEHbLUAeTCA TPYOOEMKOCTb CTPOUTENBHO-MOHTaXHbIX paboT; COKpallaeTcsi MeTannoeMKoCTb; MOoBbILaeTCs
HaZeXHOCTb paboTbl PUNLTPOB; 3arpy3ka OUNLTPOB MOXKET GbITb MOSHOCTLIO MEXaHU3MPOBaHa.

KOHCTPYKLUM U PACYET OPEHAXEN

8.6. PekomeHayeTcst NpUMeEHATb crneaylowme TuUMnbl APEHAXKHbBIX CUCTEM: M3 COOPHbLIX MONMMEPOETOHHBLIX NAUT, U3
Kene3obeToHHbIX AblpYaThiX MAMT, OTBEPCTUSI KOTOPbLIX 3aNOfHEHbI MOPUCTLIM MONMMEPOETOHOM*, U N3 MOHOMUTHOIO
nonumepobeToHa.

* Cnep,yeT NPUMEHATb B 3KCNepuMeHTanlbHOM nopsagkKe.

8.7. OpeHax M3 nonumepbeTOHHbIX MMUT (4epT.26) COCTOUT M3 OMOPHbIX CTEHOK, CMOHTUPOBAHHBIX NepneHanKynspHO
cbopHOMY KaHamny unbTpa, Ha KOTOpbIE YIOXEHbl NONUMMepPOEeTOHHble NNWTbl. OuUnbTpylowas 3arpys3ka HaxoauTcs
HenocpeacTBEHHO Ha MnuTax. Ha Bxodax B ApeHaXHble KaHarnbl YyCTaHOBMEHbl NaTpyoku 6omnbLIoro conpoTUBIEHMST C
avadpparmammn u otpaxaTtensamu. [Ons noBbILIEHUS HAAEXHOCTU CTbIKOBbIX COEAMHEHWA TOpLUbl MNIWUT BbINOMHEHbI CO
ckocamMn B BEpXHeW 4acTu nog yrnoM 45-60°; TpeyrosnbHble nasbl Mexay nnuTamy 3anosfHsTCA nonmmMepbeToHHOM
CMECHI0 TOrO XXe COCTaBa, YTO M NONMMepOETOHHbIE NNNTLI (4epT.26, y3en A).
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YepT.26. [peHax 13 nonmmMepobeToHHbIX NnT

1 - ONOpPHbIE CTEHKM; 2 - COOPHBIN KaHan; 3 - nonumMepbeToHHbIE NNUTLI; 4 - PUNbTpytoLLas 3arpyska; 5 - naTpyoku;
6 - oTpaxartenu; 7 - CTblkv NAuT (a - 20-30 Mm)

8.8. [peHax c kene3obeToHHbIMM AblpYaTbiMy NuTamu (4epT.27) COCTOMUT M3 Onop (ropu3oHTanbHbIX Ganok unu
BepTUKamnbHbIX CTONOWKOB), AblpYaTbiX MAWUT, NMOBEPX KOTOPbIX 3acbinaHa dunbTpylowas 3arpyska. B creHke cbopHoro
KaHana ycTaHoBMeHbl NaTpyOKn ¢ oTpaxaTensmu.
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YepT.27. [peHax 1u3 ablpyaTblX NAMT C NOPUCTbIM NONMMepPOETOHOM

1 - OMOpPHbIE CTEHKM; 2 - AblpyaTble NnuThl; 3 - hunbTpyoLas 3arpyska; 4 - COopHbIN kaHan;
5 - natpy6ku; 6 - oTpaxarenu

[peHaxHasi xxene3obeToHHasn nnuTa (4epT.28) MeeT OTBEPCTUS, 3anofIHEHHbIE NOPUCTBLIM NonumMmepbeToHoMm. CBepxy
OHa MNOKpbITa Crnoem nopucToro nonumepbeToHa. MnuTel MoOHTWMpYylOTCs Ha onopax. OTBepcTUst B nnuTax Ans
npefoTBpalleHust oTpbiBa nonvMepbeToHa OT xene3obeToHa credyeT BbIMOMHSATH CyXalowmuMmucs kBepxy. BokoBble
TOpLb! NAUT AOMKHbI BbITh CKOLLEHbI AN YNPOLLEHWS 3afelKu CTIKOB NMOCe MOHTaXa nnuT.
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YepT.28. [peHaxHas nnuta

1 - xene3obeToHHasa NnuTa; 2 - OTBEPCTMS, 3aMNOSIHEHHbIE NONMMEPOETOHOM;
3 - crnowi nonumep6eToHa; 4 - onopa nnuTbI

8.9. fipeHax 13 MoHonUTHOro nonvmepbeToHa (4epT.29) npeacTaBnseT cobo CMMOLLIHYI NMONMMEPOETOHHYIO NAUTY,
M3roTOBNSIEMYIO HEMOCPEACTBEHHO B hubTpe. [peHax COCTOMT U3 CriefyroLmMX OCHOBHbIX YacTeit: OMOpPHON CUCTEMBI,
BKMIOYaIOLLEN BepTUKarbHble CTEHKM U YMOXEHHbIE Ha HWX FOPU3OHTANbHO XEne306ETOHHbIE KOMOCHMKU; MOPUCTOro
cnosi u3 nonuMepbeToHa; AeTanen KpenneHus, BKITIOYAKOLWMX aHKEPHYI0 apMaTypy 1 yaepKvBatoLme NnacTuHb.



YepT.29. [IpeHax n3 MOHONUTHOIO nonumepbeToHa

1 - ONOpPHbIE CTEHKM; 2 - NoNMMepOETOHHast NNNTa; 3 - kene300eTOHHbIE KONOCHMKN;
4 - aHKepHas apmartypa; 5 - cTanbHble yaepX1BatoLmne NnacTuHbl; 6 - ApeHaXHbIN KaHar,;
7 - naTpybku; 8 - cOOpHbIN kaHan; a - 3-6 Mm

8.10. Mpu BOAOBO3AYLIHOW MPOMbLIBKE Ha AHE (UIbTpa KPensT AblpyaTtble BO3dyxopacnpefenutenbHble Tpyobl.
O6wwmit TpybonpoBoa Nofgaym Bo3ayxa creayeT pacrnonarath Bbille BO34yxopacnpeaenutenbHbIX Tpyo.

8.11. |_|pl/| NCNoNnb30BaHUN OpeHaXa M3 OTAEeNbHbIX NMINUT, pa3Mepbl KOTOPbIX B MnaHe NPUHUMAaKT KOHCTPYKTUBHO,
ncxoad n3 ycnoesud pasmelleHns B ayenke (bmanpa:

0N NoNMMepPOETOHHbIX NMIUT - pekoMeHayeMas wnpuHa (nepneHankynsipHo onopam) 250-350 mm, gnvHa 500-600
MM;

ONs oblpyatbIxX NANT - WKpuHa 1 gnvHa paeHbl 400-900 mm. Mpu 3TOM WMpKHA NAWMT JormkHA ObiTh Ha 5-10 MM MeHee
paccTosiHUA MeXay OCSIMU Orop.

TonwmHa nonMmepbeTOHHOW MnMTbl AOMKHa ObiTb He MeHee 40 mm. lMnuTy cnegyet NpoBepATb pacyeToM Ha
NPOYHOCTL (CM. N.8.17). TonwmHy crnosa nonumepbeToHa Hag NAUTON HAaANEXUT NpuHUMaTb 15-25 Mm.

LLar otBepcTuin B AplpyaThiX NnMTax AosmkeH ObiTb He 6onee 150 MM, AnameTpbl OTBEPCTUNA - He MeHee 25 mMm. Mpu
3TOM pasHuUy B AnMaMeTpax OTBEPCTUS B BEPXHEM W HWXKHEM CeYEeHWsX NAuTbl cregyeT npuHMMaTtb He MeHee 2-3 MM.
Pasmepbl 0TBEPCTUI YTOYHAKOTCA rMApaBAMYeckMM pacyetom (cMm. nn.8.16 n 8.41).

8.12. MNpwn 1Mcnonb3oBaHUM ApeHaXa M3 MOHOMMTHOro nofiMMepbeToHa BbICOTa OMOPHbLIX CTEHOK AOMKHA COCTaBMATb
250-300 mm, TonwwmHa - 80-120 mm, war (B ocsx) - 600 MM, AnvHa naTpybkoB - 70-150 MM, AnuHa BbICTynawoLen B



OPEHaXHbIN kaHan Yyactu naTpy6kos - Ao 300 MM, TonwWwmMHa crosi nonumep6eToHa - 40-50 Mm.

[nvHa KONMOCHUKOB A0MKHA ObITh KPATHOWM PacCTOSIHUIO MeXAY OCSMU OMOPHBLIX CTEHOK, BbicoTa - 70-80 MM, LWMpuHa -
70-120 mm; apmaTypa KOMOCHUKOB - ABONHAsA, AMaMeTpoM 4-6 MM 1 MOLLHOCTbI0 He MeHee 0,5%.

LLnpunHa 3a30poB Mexay KONOCHUKamMm - 3-6 MMm.

Lar aHkepHow apmatypbl - 250-300 mm, guameTp ee - 6-8 mMM. [nvMHa cTanbHbIX YAEPXKMBAKOLWMX NNACTUH -
COOTBETCTBEHHO LUAry aHKEPHOM apMaTypbl; WMpKHa nnactuH - 70-100 MM, UX TonwmHa - 4-6 MMm.

TonwwmHa ocHoBaHus ApeHaxa - 50 MM, apmaTypa OCHOBaHWS OpeHaxa [OSKHa BbIMONHATLCA B BUAE CETKU
pa3mepom 200x200 MM 13 NPYTKOB AnamMeTpom 6-8 mm.

Mpn NprMeHeHUn MOHOMUTHOrO ApeHaxa HeobXoAMMO MPOM3BOAWTL PacyeT OMOPHbLIX KOMIOCHUKOB Ha M3rub no
OOLLENPUHATON METOAMKE pacyeTa Xene3obeToHHbIX Ganok, aHKepHOW apMaTypbl - HA PacTsKEHWE NO MaKCMManbHOMN
Harpyske CHU3y npu npomeieke (cM. n.8.17).

8.13. PacctosiHme oT gHa Cbl/lJ'Ipra A0 Hu3a nNnnT NPUHUMAaKT KOHCTPYKTUBHO, UCXOOA U3 pa3MelleHns I'Iany6KOB B
CTEeHKe C60pHOFO KaHana. ﬂpvl 3TOM CKOpPOCTH, m/c, npu npoMbiBKE B Ha4Yane nogaoHa OO0 KHbI ObITb He Gonee:

0,4- npu NpUMEHEHUU NONUMEPGETOHHLIX MMNT;

0,5 - " " OblpYaTbIX

8.14. Yucrno n gnameTtp naTpybKoOB B CTEHKaxX COOPHOro KaHamna HasHa4alT KOHCTPYKTUBHO. [pn 3TOM OOMmMKHbI ObITh
BblAepXXaHbl criegylollye avanasoHbl CKOPOCTeN BoAbl MpU NPOMbIBKE: B Hadyane cbopHoro kaHana - ¥ no 1,2 m/c, B

naTpybkax - ¥ =1,8-2,0 m/c.

8.15. PaBHOMepHOe pacnpegeneHve npombiBHOM BoAbl no nnowaan (90-95%) obecneumBaetcs B hunbTpax €
nonMMepBEeTOHHBIMU NNNTaMK NOTEPAMU Hamnopa B naTpybkax an, KoTopble AOMKHblI OblTb HE MeHee 2-3 M, C

OblpYyaTtbiMU NNMTaMU - NOTepAMU Hanopa B nNinTax 'EEII:I'.[ , M, BbldncnaembiMu no cpopmyne

2 2
) e

h =18’3_K— _1'[’ 22
2g (;25 #2

roe - koahdumumeHT conpoTuBneHns natpybka (B BapnaHTe ApeHaxa C AblpyatbiMu namtamm « =1,5-2,0);

2
Z - ycKopeHue cBOGOAHOTO nageHus, M/c

[Mpn aTOM NoTepu Hanopa B AblpyaTtbiX NAUTaX JOMKHbI cocTaBnAaTb He MeHee 40-50% noTepb Hamopa B MOMHOCTLIO
pacLUMpeHHON 3arpy3ke ?23 , M, KOTOpble onpeaenstoT no opmyne

by = (o, ~1)(1—r) Hy (23)
rae [ ; - OTHOCUTENbHAs NMOTHOCTb YacTUL, (OUMNLTPYIOLLIEN 3arpy3Ku;
#M[) - NOPNUCTOCTb 3arpysKu;

H|y - BbicoTa cnos 3arpysku, m.

8.16. B BbIXOOAHOM ceveHun naTpyokoB B KOHCTPYKLMM C NONMMEPOETOHHBIMM NAMTaMU yCTaHaBnMBatoT guadparmel,
OnameTp OTBEPCTUI KOTOPbIX ciu , CM, paccyuTbIBatoT no opmyne



112
W
dy =113 ﬁ

. (24)
po 2ghy

roe Wnp - pac4eTHas MHTEHCVBHOCTb NPOMbIBKU UMbTPa, CM/C;
EK, LK - ar ApeHaxKHbIX KaHarnoB B OCAX W UX ANWHA, CM;

H - KoadhduumMeHT pacxona naTpybka c agnadparmon;

Pzn - NnoTpebHas noTeps Hanopa B NaTpyobKe, CM.

[OuameTp oTBEepCTU AblpYaThiX NANT c;!",:, , CM, onpegensoT no gpopmyne

1
EH PELE ETY
dy =113l Wy + , (25)
I

roe f,:, - War OTBEpCTUI B OCHAX, CM;

5-4

. 2
& - k0athPULIMEHT B BbiLLieyka3aHHOI 3aBUCUMOCTY, €~ -CM

H1 - TONWMHA Xene3obeToHHOW NNUTbI, CM;

2 2
¥ - KMHemMaTmyeckasa BA3KOCTb BOAbI, CM ~ /C (MOXHO npuHumats ¥ =0,01 cm ~ /c);

km - noTpebHasi noTeps Hanopa B nnuTe (cM. n.8.15);

5 - NoKazaTesib CTeneHn 3aBMCUMMOCTM NOTEPb Hanopa B nonmmep6eTOHe OT CKOpPOCTU ABUXEHUA BOAbI.

MokasaTenb cTeneHn & W koadpdpuumeHT X  onpedensioT MyTeM MAPABIMYECKMX WCTbITAHUI 06pasLoB
nonumep6eToHa. Mpu OTCYTCTBUM AaHHBIX WUCTIbITAHUI MOXHO NpuHUMaTh G =1,67, a koadduumeHt & 3agaetcsa B
3aBUCUMOCTU OT 3KBMBANEHTHOro AMameTpa 3epeH nonvMmepbeToHa a"a :

F 4 5 6 7

a2 2733 0,68 0,59 0,50 0,40
E coem ™

8.17. MnuTbl 1 oNopbI ApeHaxa NPOBEPSIIOT HA NMPOYHOCTb ABYMSI PACHETHBIMU Harpy3Kkamu:
1) paBHOMEpPHO pacnpeneneHHon cBepxy, obpasyoLencs OT Beca MOKPOM 3arpy3ku (pmnbTp BOAOM HE 3amnosiHEH);

2) paBHOMEPHO pacnpeaeneHHon cHM3y, obpasyoLLenca BoO BpeMs NPOMbIBKU.

Harpyaka cBepxy _f , MMa, onpeaensieTcsi no copmyne

G =0,01Hp[o,(1~ ) +mg]. (26)



Harpyska cHu3y onpefensietcst nepenagom AaBneHui Jo 1 nocre ApeHakHbIX MAWUT Npu NpoMbIBke. PacyeT Hecylueit
CNOCOGHOCTU KENE30BETOHHLIX MAWT M OMOpP MPOU3BOAMTCS MO AEWCTBYIOLUMM CTPOUTEMBHBIM HOPMam U NpaBunam.
Hecywasn cnocobHocTb NoNMMepBETOHHBIX MAUT OT Harpy3ku CBEpPXY NpoBepsieTCst Mo opmyne

2
Ryy 20,075 e 7090 | Kpkeky 5 (27)
' Hoy X

¥

roe RPH - HOpMmaTmnBHaa NPOYHOCTb I'IOJ'II/IMep6eTOHa Ha pacTaXeHue npu narube, onpegendemMmasa no pesynbratam
ncnbITaHUA NAUT UK Mo nacnopTHbIM OAHHbLIM, MMa;

£ - WMprHa OMOPHBIX CTEHOK, CM;

Hg - TONWWHA NONMMEPOETOHHON NAUTBI, CM;
Kn - KO3(hPULMEHT Neperpysku (Kn =1,1);
Kﬁ - koadhdumLUmMeHT GesonacHocTH (Kﬁ =1,4);

KB - KO3 PULIMEHT BO3MOXKHOIO CHUXKEHWUSI MPOYHOCTU NoniMMmepbeToHa BO BpeEMEHU (KB =1,5-2,0);
Ky - K03(hhULMEHT ycnoBuiA paboThbl (KY =0,8).

8.18. OTpaxaTtenu (Kpyrfble UM NPSIMOYrofbHbIE) AOSKHBI MMETb pa3Mep, NPUMEPHO PaBHbI AuaMeTpy natpy6ka.
OTpaxaTenu ycTaHaBnm1BatloT Ha paccTosHUM 1-2 AnamMeTpoB NaTpyGka OT ero BbIXOAHOMO CeYEHMS.

8.19. lNpn BOAOBO3AYLUHOW MNPOMbIBKE (PUMLTPOB B HWKHEW 4acTu BO3gyxopacnpemenuTenbHbiX Tpyo crepyet
pacnonaratb OTBEpPCTUsi AvameTpoM 3-5 MM, pasmMelleHHble B ABa psAa B LuaxmMaTHOM nopsigke nopg yrnom 45° k
BepTUKanu. PacctosiHusa mexay oTBepcTusiMmn npuHumatotces pasHbiMu 100-200 mm.

CKOpOCTb BbIXxO4a BO3ayxa M3 OTBEPCTUI NpuHUMaeTcst pasHon 40-50 m/c. [JuameTpbl BO3ayxopacnpenenuTenbHbiX U
noggoaawmx Tpyd onpeaenstoTcst B cootBeTcTBUM co CHUMM 2.04.02-84. Hanop Ha Bbixode BO3ayxa U3 OTBEPCTUIA ?2,:, ,
M, paccyuTbiBaeTcs no gopmyne

By =Hp+dhg i, (28)
roe HB - BbICOTa CIioA BOAbl HAQ OTBEPCTUAMU NPU NPOMbBIBKE, M;
.'Eim - NOTepu Hanopa B nnutax npu npomMmbiBKe BOJOW C pacquHoﬁ WHTEHCUBHOCTbIO, M;

Fzs - NOTeps Hanopa B 3arpy3ke, M, onpegensiemasi no popmyne (23).

8.20. COopHbIV kaHan unbTpa AOMKEH ObiTb CHabXEeH CTOsIKaMuM A1 BbiMyCcKka BO3gyxa.
8.21. OnopoxHeHne unbTpa cnegyeT npegycMaTpuBaTh Yepes3 COOpHbIA KaHamn 1 cnyckHyto Tpyby anameTtpom 100-
200 mm.

N3roToBJIEHUE NOJIMMEPBETOHHOIO APEHAXA

8.22. [lpeHaxHble nnuTbl cnegyet W3roTaBnMBaTb Ha 3aBOAE >KENe300eTOHHbIX M3Jenui Ha cneuunanbHo
06opyaoBaHHOM y4yacTKe, a npu HebonbLomM o6beMe NPOn3BOACTBA - HA MECTe CTPOMTENLCTBA.

8.23. MopucTbii nonumepbeToH nomy4vakoT MyTeM CMeELUeHWs 3anonHuTens (rpaBust unn WebHs1) U 3noKCMOHOW



ONaHOBOW CMObI C oTBepauTenem.

B kavecTBe 3anonHWTEnNs NMPUMEHSOT rpaHuTHbIA WwebeHb nnu rpasuii no MOCT 8267-82, TOCT 8268-82 n NOCT
10260-82; kpynHOCTb 3anonHuTensa npuHumMaroT oT 3 Ao 10 MM npu aKBMBanNeHTHOM guameTtpe oT 4 go 7 mm. [pun aTom
Macca 3epeH meHee 3 MM U1 cBbilwe 10 MM He JormkHa npeBbiwaTh 5%, coaepxaHue 3epeH cnabbix Nopoa AOMKHO ObiTh
He 6onee 10%, nnacTnH4aTon n yrnosaton opM - 15%, NbiNeBUAHBIX, FMUHUCTBIX U UAKCTBIX YacTuy, - 1-2%.

Mepen w3rotoBneHnem nonumepbeToHa 3anonHWTENb [OMMKEH OblTb OTMbIT OT 3arpsi3HEHUA U BbICYLLEH.
TemnepaTtypa 3anonHUTENS NPY U3roTOBMIEHUN AOMKHA ObiTb He HMxe 18 °C, pekomeHayeMbIn gnanasoH TeMneparyp -
30-50 °C.

8.24. B kayecTBe CBA3ylOLWEro crnegyet NpMMEHATb anokcuaHyo cmony 94-20 wnn 34-16 no NOCT 10587-84 ¢
oTBepauTeneMm nonuatuneHnonuaMmmHom no TY 6-02-594-80. OTHOWEHME No Macce Mexay CMOMOoN U oTBepanTenem
OOMKHO ObITb 1:10, OTHOLLEHME MacChl 3anofiHUTENS M CBA3YHOLWEro JOSMKHO ObiTb 15:1 - 20:1. YTOYHEHHbIN pacxoa
CBAA3YIOLLErO OnpeaensieTcs onbITHbIMM 3amecamu. MorpelwHocTb 403MPOBaHNSt KOMMOHEHTOB A0MmMkHa ObiTb He Gonee
3%.

8.25. MonnumepObeToHHYIO CMeChb MpUroTaBnMBalOT B MeLUanke OO OAHOPOAHOM KOHcucTeHumu. Mpu HebomnbLioM
o6beme paboT gonyckaeTcs pyyHoe nepeMeLLnBaHme.

8.26. nsi U3roToBrneHus1 NONMMepBETOHHBIX MAUT MPUMEHSIIOT MeTannu4yeckme pasbemMHble (opMbl (Ha OaHy unu
HecKonbko nnuT), obecneyvBaioLllme 3afaHHble pasmepbl NIMT CO ckocamu B Topuax nog yrnom 45-60° (cM. 4epTt.26,
y3en A). YnnoTHeHve nonumepGeToHa NpoM3BOAsAT Ha BUGponoLwaakax npyM cTaH4apTHOM YacToTe M aMnnuTyae unm c
NMOMOLLbIO MOBEPXHOCTHbIX BUBpaTopoB. MNpn HebonbwomM obbeme paboT gonyckaeTcs TpamboBaHwe nonvmepbeToHa
BPYYHYHO.

8.27. XXene306eTOHHbIE AblpyaTbie NNUTbI N3rOTOBMSAIOT HA 3aBOAE, Ha cneumanbHO 060pyAOBaHHOM yyacTke, a npu
HebonbLLIOM 0O6beME - Ha MecTe MOHTaxa.

8.28. bokoBble rpaHm xene3o0eToHHbIX NANT CNeayeT Aenatbh HAKMOHHbIMUY, pa3Mepbl NANT NOBEPXY AOSMKHbI ObITb Ha
10-15 MM MeHee pa3mepoB MOHU3Y.

8.29. CocTtaB 6eToHa M TEXHOMNOMUSI M3rOTOBMEHUSI AbIpYaThIX Xene3obeToHHbIX NAUT AOSMKHbI obecrneymBaTb €ro
NMPOEKTHYHO HECYLLYIO CNOCOBHOCTL (B TOM YMCIE U TPELLMHOCTOMKOCTD).

8.30. Pasmepbl nnuT 4OMKHLI COOTBETCTBOBATL NMPOEKTHBLIM, IONYCTUMbIE OTKIIOHEHUS: MO AMUHE U WWPUHE £5 MM, no
anameTpam oTBepcTui +1-2 MM. He ponyckalTcs pakoBUHBI AMaMeTpom cBbiwe 20 MM, rnybuHorn Gonee 15 mm,
MEeCTHble HannbiBbl BbicoToM 6onee 10-15 mm. Ha noBepxHocTu nonumep6eToHa He [AOMKHO ObiTb CKOMMEHUN
CBA3YHOLLEro AnaMeTpom cebiwe 10 Mm.

8.31. MNpwn ycTponcTBE MOHOMIMTHOM KOHCTPYKUMMK OpEeHaxa NPUroTOBMEHHY NONMMepPOETOHHYI0 CMECh YKNnaablBaloT
HernocpeacTBEHHO B (hUMbTP Ha OMOpHbIE Xene306eTOHHbIE KOMOCHWUKW, urpatolimMe porb onanybku, paspaBHUBAOT U
ynnoTHsoT. [pu WU3roTOBNEHWM MOHOMUTHOTO [peHaxa YMNoTHEHWEe MpOM3BOASAT C MOMOLLbI0 MOBEPXHOCTHOIO

2 o
BnbpaTopa unu BpydHyo TpamboBkamu nnowlagbio okono 1 gm =, maccon 2-2,5 kr.

8.32. CymmapHasi Npo4OImKUTENBHOCTL BCEX ONepauuin - OT Hadana nepemMeluMBaHusl CMofbl C OTBepAnUTENnemM [0
OKOHYaHUS YNNOTHEHUS NONMMEPGETOHA - He A0MmKHa npeBbiwaTth 20-30 MUH.

MOHTAX APEHAXA

8.33. MNepes MOHTaXXOM APEHAKHbLIX NIIUT NMPOBEPSIOT FePMETUYHOCTb PUIbTPA.

8.34. OI'IOpr OPeHaXHbIX NAnT crnegyeT BbINONHATL U3 MOHOJTIMTHOIO Unun C60pHOFO xenesobetoHa. Mo nepumMeTpy
AYENKN CbI/IJ'Ipra yCTpanBakT OMNOPHYK CTEHKY TOMNWMHON He MeHee 50 MMm. BerHVIe rPaHN ONOPHbLIX CTEHOK OOJIKHbI
ObITb B OfHOW FOpVI3OHTaJ'IbHOI7I NNOCKOCTU, AONYCTUMbI€ OTKIMOHEHUA 120 Mm.

Mepen ycTaHOBKOW OMOPHLIX CTEHOK HEOBXOAUMO NMPUHSATE Mepbl MO 06ecrneyYeHuto cuensieHnss Ux ¢ AHoOM unbTpa
ANsi NpefoTBpaLLeHust OTpbiBa Npu NPOMLIBKE (aHKepOoBKa AHa, NPOMbIBKA, NPOMNBKA LLeMEHTHbLIM MOJIOKOM).

8.35. MoHTax MnonMMepGETOHHbIX NIAT Ha Ornopax OCYLUECTBAOT MO CIOK LIeMEHTHOro pacTBopa, a B criyyae
NOBbILLEHHON arpecCMBHOCTM K BETOHY - C MOMOLLbIO 3MOKCUAHON MACTUKMK.



MoHTax AblpYaTbIX XKene3obeTOHHbIX NnT npon3BogAT No Criok LeMeHTHOro pacrtesopa (Ha 3MnoKCuaHom MaCTI/IKe) C
NOMOLLbK aHKepPOoB.

8.36. CneayeT npMMeHsTb LIEeMEHTHBIN pacTBop cocTaBa 1:3 Ha ueMeHTe Mapku He Hwke 400. OnokcuaHasa macTvka
npuMeHsIeTCs cregytoLLero coctasa (no mMac.4.):

anokcuaHasa cmona 30-20 (34-16) - 10;
OTBEPAMTEND - NONUITUMNEHMNONNaMUH - 1;
KBapLeBbli Necok (kpynHocTtbio 0,25-0,5 mm) nnm uemeHT - 20-30.

8.37. CTbIKv NIMT 3aMOHONUYMBAIOT CBEXENPUrOTOBMNEHHBLIM NONIMMEPBETOHOM TOTO e COCTaBa, YTo U B APEHaXHbIX
nnuTax. YnnoTHeHWe nonMmep6beToHa B CTbikax NPOM3BOAAT NOBEPXHOCTHBIM BUOPATOPOM UM BPYYHYHO TpamMGOBKaMu.

8.38. OI'IOprIe Kene3o6eTOHHbIE KOMOCHUKN B cny4yae MOHOJITIMTHOro ApeHaXka yknagbiBakoT C 3a3opamMu 3-6 MM Ha
BepTuKalnbHble CTEeHKM No UeMeHTHOMY pacCTBOpYy COCTaBa 1:3. 3330pbl Mexay KONMOCHUMKaMW Ha OMOPHbIX CTeHKaxX
3adesnblBaloT UeMEeHTHbIM PaCTBOPOM TOIO Xe CoCTaBa.

YaepxuBatolime cTanbHble NNacTUHbI NPUBApPUBAIOT K aHkepam Ha BbicoTe 50 MM OT Bepxa KONOCHWUKOB A0 YKNaaku
nonuvmepo6eToHa.

8.39. Mo nepumeTpy A4enku unbTpa nocne yknagku NAuT genatT OTKOC U3 LLEMEHTHOro pacTBopa LUMPUHOW NOHU3Y
40-60 mm nog yrnom 45-60°.

8.40. TBepaeHne nonnumepObeToHa B CTblkax AOJPKHO MPOUCXOAUTL Npu TemnepaType He Huke 18 °C B TeyeHue 6-7
CyT.

MpuMepbl rMApPaBIMYecKoro pacyeTa gpeHaxka

8.41. Ckopbli hunbTp pasmepamu B nnaHe 6,0x4,8 m 3arpyxeH cpegHe3epHUCTbIM KBapueBbiM neckom (0,7-1,6 Mm)

. 2 .
BbicOTOM crost 1,2 M. PacyeTHasd MHTEHCUBHOCTb NPOMbIBKM - 15 n/(c-M ™). COOpHbIN KaHan BbINOMHEH B BuAe TpyObl
anametpom 0,8 M. MNMonvmepbeToH M3roToBRSIETCS U3 rPaHUTHOro LWebHs KpymnHocTbio 3-10 MM C SKBUBANEHTHbLIM
anameTpom 5 mm.

Tpe6yeTcs=| npon3BeCTn pacyHeT [peHaxa AnA OBYX BapuaHTOB €ro KOHCTPpyKuun - C I'IOJ'II/IMep6eTOHHbIMVI n
AblpYyaTtbiMU NIINTAMU.

Mpumep 1. NMonnmep6GeTOHHbIE NNUTHI.

PacuyeTHbIN pacxoq Bogbl Npu NPOMbIBKE
an =15 6-48=432 nic;

CKOPOCTb B Havyarne cGOpHOro kaHana rnpu npombIBke

vp = —22 086 we

0785 %0,8%

MpuHumaeM war onopHbIX cTeHok B ocsx 0,33 m, Torga umcno naTpybkoB Ha Bxodax B KaHanbl OyaeT paBHO 18.
Pacxon Boapl Yepes kaxabli natpybok paBeH 432/18=24,0 n/c, ckopocTb BoAbl B natpybke npu anametpe 125 mm
COCTaBuUT

240
¥ =

= =196 wlc.
0,785x 0,125

2

BbicoTy kaHana npuHumaem pasHow 0,35 M, TOMWMHY OnNopHbIX cTeHoK - 0,1 M. CeuyeHne kaHana (B cBeTy) Torga
cocrtaBnseT 0,35x0,23 m, a CKOPOCTb BOAbI B Ha4Yarne kaHana -



0,024

= —— =10,2%8 wmlc.
0,35=0,23

¥y

3HayeHUs1 paccUnTaHHbIX CKOPOCTEN COOTBETCTBYHOT TpeboBaHusam nn.8.13 n 8.14.

MoTepto Hanopa B naTpybke ﬁzn npvHUMaem paeHon 2,5 M (cm. n.8.15), Toraa anameTp oTBepcTMa auadparmbel Ha
BbIxo4e u3 natpybka no chopmyne (24) coctaBuT

112
4. =113 > 33480 25 cm

0,6-1960- 250

(BCe pacyeTbl BbINOMHEHbLI B CM, KO3(ULIMEHT pacxoda NpuHAT pasHbiM 0,6).
Mpumep 2. ObipyaTbie NANTHI.
[peHaxHble NNUTbI NPUHATLI pa3mepamu B nnaHe 595x595 MM, ¢ BbICOTOM »xene3obeToHHon YacTn 70 Mm.

MpuHumaem Ha Bxoae B nogaoH cdunbTpa 10 natpybkoB gnameTpom 175 mm. Pacxop Boabl Yepes kaxabii naTpybok
coctasut 43,2 n/c, a ckopocTb -

Yo = 0,0432 = =1,62 wmlc.
078500184
Mpw BbicoTe nogaoHa 0,35 M cKOpPOCTL B €ro Havane
o QU210
0,25 6.0
(0,35x6,0 - ceueHne nogaoHa).
MoTpebHble NoTepun Hamopa B nnuTax no dopmyne (22) coctaBaTt
2 2
B =18350 15192 _ 49 ¢,
1260 1960

(koadhhMUMEHT conpoTuBneHNs naTpybka ¢ MNPUHAT paBHbIM 1,5).
MoTepu Hanopa BO B3BELLEHHOW 3arpy3ke npu NpoMbIBKe No dopmyne (23) paBHbI:
By=(2,65-11- 0412 =119 w.

Mo n.8.15 notepn Hanopa B MnMTax NpU paBHOMEPHOW NPOMbIBKE AOMXKHbI OblTb He MeHee 0,5-1,19 = 59,5 cwm.
MpuHUMaem Ans fanbHeiiwero pacyeta sHadenmne A =595 owm.

CpeaHuit aMameTp OTBEPCTUI B NAMTAX onpeaensieM rno dopmyne (25), npuHsie war oteepcTui { =10 cM, nokasaTernb

ctenenu & =1,67 u koacppuumenT & =0,59 2 .om 433 (cM.1.8.16), koadppuumeHT & =0,01 cm 2.

03
o 0.33Y
d, =113-10-15| 222 7 001 =395 om.
595

MpuHMMaem guaMeTp OTBEPCTUS B BEPXHEM CeYeHUM r:fB =3,7 cMm, Torga AvMameTp B HWXKHEM CeYeHun paBeH (CM.



n.8.16):

2 2
g =90 -3 40
d, 3.7

9. ®UNbTPbI C NJIABAIOLLEN NEHOMONIMCTUPOJIbHON 3ATPY3KOW

HA3HAYEHUWE U OBJIACTb NPUMEHEHUA

9.1. B HacToseM pasfene MpUBOOSTCS CBEAEHUSI O KOHCTPYKUUM WM pacyeTe KPYMHO3EPHUCTbIX HaropHbIX W
©e3HanopHbIX UNBTPOB C NaBakoLLEN NEHONONNCTMPONbLHON 3arpy3kon (PM3), npegHasHavYeHHbIX A4ns 6e3peareHTHOro
OCBETIEHUSI MOBEPXHOCTHBIX BOA HA TEXHUYECKUE HYXbI.

9.2. ®MN3 moryT GbITb TakkKe NMPUMEHEHbI ANsl OCBETNEHUS U obecLBeYMBaHNS NMOBEPXHOCTHLIX BOA B peareHTHOW
cxeme W Ond O0OYMCTKM CTOYHbIX BoAd. Hanuume B BOAe MuHepanbHbIX Macen, HedTenpoayKToB W XXMPOB C
KOHUeHTpauwuen cebiwe 10 Mr/n, a Takke Bogopocnei 6onee 10 ThiC. Kn/MN NPenATCTBYET UX HOpMarnbHOM paboTe.

9.3. o3 MoryT pa60TaTb KaK CaMOCTOATENIbHbIE COOPYXEHUA B OAHOCTYNMEeH4YaTbIX CXeMax OYUCTKU, TaK U B Ka4ecTBe
COOpy)KeHI/Il7| npenBapuUTernibHOro oCBeTNIeHNUA BOAbl B ABYXCTYNEHYaTbIX CXeMax.

9.4. [na TexHW4eckoro BOAOCHAOGXKEHUS W [OOOYMCTKM CTOYHbIX BOA MOXET MPUMEHSTbCH 3arpyska U3
CBEXEBCMNEHEHHOro nonuctupona mapku NCB (nocne ee oTMbIBKM B UCXOAHOW Boge B TedeHume 0,5-1 u). [Ansa nutbeBoro
BogocHabxeHns MuHsgpasom CCCP paspelueHO UCcnonb3oBaTh 3arpy3ky M3 BCMEHEHHOrO MONMCTUPONA TOM Xe MapKu
nocne ee 10-4acoBoW OTMbIBKM B XONIOAHON NPOTOYHOW BoAe.

NINABAIOLWASA 3ATPY3KA U EE NMPUTOTOBJIEHUE

9.5. MnaBatowaa 3arpy3ka NPUroTOBNSETCA Ha MecCTax MyTeM BCMEHMBaHMSA rpaHyn nonuctupona mapku [1CB,
Bbinyckaemoro B cootetctBum ¢ OCT 6-05-200-83.

9.6. BcnenuBaHuto nogBepraroTcsa UCXoaHble rpaHynbl nonuctupona -1V dpakuun nnm apobneHbie KpynHble rpaHynbl
(amameTpom cBbiwe 1,5 mm). BecneHnBaHue Npon3BoAMTCS C MOMOLLbIO Fopsiyeit BoAbl, Napa, ropsiyero Bo3ayxa, TOKOB
BbICOKOW YacTOThl.

I'Ipm BCNEeHUBaHUN TpaHynbl yBENMMYMBAKOTCA B pa3Mepe B 3aBUCMMOCTU OT NPOAOIIKUTENbHOCTU U TemMnepaTypbl
BCNeHunBaHuA.

TexHn4eckasi xapakTepucTmka yCTaHOBOK ANs BCMEHVWBaHWSA nNpeacTaeneHa B Tabn.11, pasmepsl nonyyaemMbix nocne
BCMEHVBaHNA rpaHyn - B Tabn.12.

Tabnuua 11
Tun Mpowussoaun- MowHocTb Bpewmsi TemnepaTtypa [asnenne Temnepatypa
ycTa- TENbHOCTb, 3NEeKTPO- BCNEHMBaHWsl, | BCNEHUBaHUS, napa, Na BO34yxa Ansi
HOBKM Kr/u opuratens, MWH °C cywiku, °C
KBT4

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 -




MpumeyaHune. MoapobHble AaHHblE O MNPOEKTUPOBAHWM W U3TOTOBIIEHUM YCTAHOBOK MOTYT ObITb MOMyYeHbl B
nabopatopun oxpaHsl Bog LIHWVKWMBP (277012, KuwnHes, Komcomonbckas yn., 30).

Tabnuua 12
OvameTp rpaHyn Bpewms [vameTp rpaHyn nocne BCNeHMBAHUS,, MM
[0 BCNEHMUBaHWA, | BCMEHMBaHWUA,
MM MWH

BOZOV B YCTAHOBKE | MapoOM B YCTaHOBKE
TMna 2 TMna 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 BCcneHMBaHWS rpaHyrbl NEHONONUCTUPOIIA NPOMbIBAIOT B XONOAHON BoAe (C LEenbl NPeaoTBpalleHust ux
CNuNaHust), NPOCYLUMBAIOT FOPSMMM BO3AYXOM M TPAHCNOPTUPYIOT B BYHKEpP roTOBOV NPOAYKLIUM.

9.8. XapakTepHble NapameTpbl rpaHyoMETPUYECKOro COCTaBa NeHOMNONUCTUPONbHOM 3arpysku dypy, sy, dgg v dy

B OTNINYME OT TSDKENbIX 3EPHUCTLIX MaTepuarnoB criedyeT onpeaensaTb No KPMBOW pacceBa, NOCTPOEHHON He Mo mMacce, a
no 06beMy Kaxaoi I -it dpakuumn, % K oblieMy o6beMy MCCreqyemMon 3arpy3Ku:

100
d, T T (29)

roe #; - obbem ocTatka i -it hpakumMm NEHOMONMCTUPONA Ha CUTE KanuepoMm i .

9.9. HeobxoaumMoe KOMMYeCcTBO McCxXogHOro nonuctupona mapku MNCB gns nonyyenus TpeGyemoro Komnuyectsa
nnaBatoLLeri 3arpy3ku onpeaensioT no gopmyre

Wsc
HE - (30)
09K,
roe WBE - 06beM NnaBatoLLEet 3arpy3Kku;
3
KB,: = dﬂ - KOadhPULIMEHT BCNEHNBaHWS, onpeaensiemMbli no 1abn.12.
HE

KOHCTPYKUUX U NPUHLINN PABOTbI ®UINTbTPOB

9.10. [nsa TexHn4eckoro BogocHabxeHnsa pekomeHaytotcst punbtpbl Pr13-1 n ®ri3-4, obnactb NPUMEHEHMA KOTOPbIX
ykasaHa B Tabn.13.



Ta6bnuua 13

MakcumanbHoe CkopocTb MpenenbHble
coaepxaHue PUNbTPOBaHUS, M/, MwuHuManbHas noTepu
B3BECU B npu pexume padoTbl NPOAOIMKNUTENBHOCTb Harnopa 3a
dunbTp ncxogHowm soae, dunbTpoumKkna, 4 UnbTPOLMKN,
Mmr/n M
HopManb- | dopcupo-
HOM BaHHOM

OMN3-1 (c BocxogAwmm 200 10 12 8 2,5
PMnbTPaUNOHHBIM
NOTOKOM) Ge3HaNopPHbIN
®r3-4 (c Hucxogawmm 500 5-6 6-7 12 2,0
UNbTPaLMOHHBIM
noTtokom) 6e3HanopHbIv
OlN3-4H (PMN3-3,4-150) (c 500 5-6 6-7 12 6-10
HUCXOOALLMM
OUNbTPaLMOHHLIM
NMOTOKOM) HamnopHkIN

MpumeyaHne. SddekTBHOCTE Be3peareHTHOro OCBETNEHMS BOAbl cocTaBnsieT npumepHo 60-80% wu 3aBucuT OT
ONCNepCHOCTM U YCTOMYMBOCTU B3BECU B UCXOAHOM BOAE.

9.11. B punbTpe ¢ Bocxoasawmnm cunbTpaumoHHsiM notokom Pr3-1 (4ept.30, a) ucxogHasi Boga punbTpyeTcst CHU3Y
BBEPX Yepe3 YAEpPXMBAEMyl B 3aTOMMEHHOM COCTOSIHUM BEpPXHEN CUCTEMOW MEHOMOMMUCTUPOIbHYIO 3arpysky,
cobupaeTcsa B HaadunbTPOBOM NPOCTPAHCTBE M OTBOAMTCS B pe3epByap YACTOW BOAbI.

a)

!




YepT.30. PunbTpbl C NnaBatoLLel NEHONONUCTUPONBHOW 3arpy3kon

a - OMN3-1; 6 - Pr13-4; g - Pr13-4H (Pri3-3,4-150); 1 - HMKHASA cOOpPHO-pacnpenenuTenbHas cuctema; 2 - oTBo4
NPOMbIBHOWN BOAbI;
3 - nogaya ncxogHoM BOAbl; 4 - NEHONONUCTUPONbHAs 3arpyska; 5 - otBoa puneTpara;
6 - ynoBuTENb NEHOMONUCTUPONA; 7 - BEPXHAS pacnpeaenuTenbHasi cuctema; 8 - cpeaHuin gpeHax

9.12. NpombIBKa NEHOMONUCTUPONBLHOM 3arpy3kn OCYLLECTBMAETCH HUCXOASLIMM NOTOKOM YUMCTOW BOAbI, HAKOMMEHHOMN
B HaadunbLTPOBOM MpocTpaHcTBe. 3arpyska npu atom paclumpsetca Ha 20-30%, a HakonmneHHble B HeW 3arpsisHeHus
YHOCSITCS B KaHanm3auuio.

9.13. B dunbtpax ®M3-4 n Or3-4H ¢ HUCxoAALWMM PUNbTPaLMOHHBIM NoTokoM (4epT.30, 6, 8) ucnonb3yetcst 6onee
HeoZHopodHas 3arpyska. VicxogHas Boga dunbTpyeTcs B HanpaBreHun ybbiBaloLen KpynHOCTM rpaHyn n cobupaetcs
CcpefHen OpeHaXHOM CMCTEMOW, PACcNONOXKEHHOM B TOMLE 3arpy3ku ¢ rpaHynamm guameTtpom 0,8-1,5 mm.

9.14. Korga notepu Hanopa Ha unbTpe 4OCTUTHYT 3aaHHoM BennyuHel (1,5-2,0 m B 6e3HanopHbix dunstpax n 6-10
M - B HamnopHblx), 3aBWxKy Ha TpybonpoBoae nodaynm WCXOOHOW BOAbI 3aKpblBalOT, a 3afBuXKKy Ha TpybGonposoae
OTBOZa NPOMbIBHOM BOAbl OTKpbIBaOT. MpombiBKa 3arpy3kM NpoucxoauT Tak e, kak B cdunbtpax Pr3-1 (ncxogHon
BOZOMN).

Mpun KOHUEHTpauun B3BECK B MCXOOHOW BoAe cBbiwe 150 mr/n pekomeHayeTca nocne copacbiBaHWs YPOBHSA BOAbI B
HaadunbLTPOBOM npocTpaHcTee Ha 0,5 M nogaBaTh B HEro oTUNbLTPOBAHHYKO BOAY B KonvyecTBe, Heobxoaumom ans
NPOMBbIBKWN 3arpy3ku YNCTON BOAOW B TEYEHNE 2 MUH.

9.15. B HanopHbIx dunbtpax Pri3-4H, nmetowwnx 3asoackyto mapky ®r3-3,4-150 (cm. 4ept.30, 8), nogaya NCXoaHoOM



BOAbl W ee pacnpefeneHve Mo nnowaan unbTpa OCYLLECTBRSATCA C MOMOLLbI AblpyaTbix TPyO C OTBEpCTUSIMU
anameTtpom 10 MM, NepPeKpPbITLIX CETKOM € siuenkamm pasmepom 0,5 mm.

9.16. [1NA NpOMbIBKM CPeaHUX APeHaXHbIX CUCTeM NpeayCMOTpeHbl NaTpy6bKku, CMOHTUPOBaHHbLIE NMocre 3aABUXKA Ha
TpyGonpoeoae oTeoaa unbTpaTa.

9.17. HwxHue cuctembl punbTtpoB Pr13-1 n ®r3-4 nsrotoBnsaoT U3 ac6eCcToLEMEHTHbIX AblpYaThiX TPYO.

9.18. BepxHue cucteMbl Ge3HamnopHbIX (UIBTPOB M3TOTOBNSIOT B BUAE MNEPEKPLITUS U3 MonyTpyd unm GeTOHHbIX

6arnok, ynoXeHHbIX C 3a30pamyn MeXay HUMU, PaBHbIMU 5 MM, NMPUCbINAHHbIX CII0EM OTMbITOrO rpaBust ANaMeTPOM 3epeH
25-40 MM Ha TonwmHy go 0,2 m.

PACYET N KOHCTPYUPOBAHUE ®UJIbTPOB

9.19. OcHoBHble NapameTpbl paboTbl hunbTpos Trna P13 ans TexHnyYeckoro BogocHabxeHnsa npuseaeHsl B Tabn.13.

9.20. paHynomeTpu4ecknii CoCcTaB 3arpy3ki U napameTpbl ee NPOMbIBKU crieayeTt onpeaenaTb no Tabn.14.

Tabnuua 14
duneTtp OunameTp TonwwmHa WHTeHcmBHOCTb | lMpogomkutensHocTb | OTHOoCUTENbHOE
rpaHyn 3arpysku, m NPOMbIBKM, NPOMbIBKW, MUH pacLumpeHue
3arpysku, Mm 2 3arpy3ku, %
nllcm™)

or3-1 0,8-1,5 2,0 12-10 4-5 20-30
or3-4 0,5-2,0 1,6 12-15 5-6 15-25
OMN3-4H (PM3- 2,0-4,0 0,4
3,4-150)

9.21. CymmapHyto nnowase unsTpos cneayeT onpeaensaTb B COOTBETCTBUM € ykadaHuamu CHulM 2.04.02-84.

9.22. Yncno unbTpoB Ha CTaHLUMM HaAMeXWT HazHayaTb C Y4eTOM TOro, YToObl Npu BbIKMHYEHUW OAHOrO chunbTpa
(Mnn cekummn) Ha NPOMBIBKY CKOPOCTW OMNbTPOBaHWS yBenuunsanucb He 6onee yem Ha 15-20%.

9.23. O6wyto BbICOTY mnbTpa Hq:, , M, onpegenstoT no opmyne
Hy =AF+Ho+ D+ H(1+a,)+ Hy, (31)

roe £ - npeBbilieHe CTeHKM Kopnyca unbTpa Haf MakcUMarbHbIM YPOBHEM BObl B HEM, paBHoe 0,2 M;

H|y - BbicoTa cnos BoAbl B HaAMUILTPOBOM MPOCTPAHCTBE, M;
L) - pnameTp konnekTopa HIKHeit CBOpHO-pacnpeaenvuTenbHOM CUCTEMBI, M;

H..@,; - COOTBETCTBEHHO TOMWMHA CrOsi 3arpy3kM B MIOTHOM COCTOSHUM U BErW4MHA €ro OTHOCMTENbHOTO
paclMpeHus Npu NpoMbIBKe, M;

Ha.s 20,2 M - pacCTosiHMEe MeXAdy HWKHEW rpaHuLen paclUMPEHHOro Criosi 3arpy3kMm U KOMMEKTOPOM HMKHEN
OpPEHaXXHOM CUCTEMBI.

9.24. HwxHioto cbopHo-pacnpegenutenbHyto cuctemy (HCPC) cdounbTpoB NpoekTUpyloT B BUAE LEHTPanbHOIMO Wiv
GOKOBOIO KOMMEKTOPa C OTBETBIIEHNEM U3 NEePOPUPOBaHHbLIX NAaCTMACCOBLIX UMM acGeCTOLEMEHTHbLIX TPYD, MMEOLLIX



Kpyrrble oTBepcTus ci,:, =10 MM, HanpaBneHHble BHM3 nod yrriom 45° Kk BepTuKanbHOW MNOCKOCTU, NPOXOoAsLUen Yyepes

ocu Tpy6bl, MO0 13 BETOHHLIX UMK MONMMEPHLIX 6rokoB pa3mepamu B nnaHe 0,6x0,6 M 1 ¢ yrnom HaknoHa paboueit
nnockocTu 30°. Brioku yknafbiBaloT Ha JIOTKW NepeMEHHOT0 CEUYEHNSI.

9.25. Ouametp konnektopa HCPC cnenyeT onpenenaTb Ucxoas U3 CKOPOCTU BoAbl NMpW NpoMmbiBke, paBHon 1,5-2,2
m/c.

. 2 .
9.26. CymmapHyto nrnowaab oTBepcTuit i, M, B oTBeTBreHuax HCPC onpenenaioT B 3aBUCHMOCTM OT YCIOBMI
NMPOMbIBKU.

Mpu NOCTOSIHHOM YpOBHE BOAbl B HaA(UIILTPOBOM MPOCTPaHCTBE BO BPEMSI NPOMbIBKM MMoladb OTBEPCTMiA
onpeaensioT no gopmyre

W £ 107
o =—“pf‘; i (32)
paflg

npv NeEpeMeHHOM ypoBHe B 0bLuem HaadunbTpoBoM npocTpaHcTee punbTpos ®M3-1 - no dopmyne

oSt (o
oo =352 g Wi ) @

307

ol

g 2
rae ¥¥my - NHTEHCMBHOCTb MPOMBIBKY, nlicm™);

fl:l - Nowaab o4HOM cekumm unbTpa, M 2 ;

1 - KOadhpMUMEHT pacxoga B OTBEPCTUSIX, NPUHMMaembl paBHbiM 0,6;
’331 - Hanop BoAdbl Haf OCbiO KOMMEKTopa B Havare npoMbIBKU, M;

N, - umcno cexunit punbTpos;
T - POAOMKATENEHOCTS MPOMBIBKM, MIH;

?22 - Hanop BOAbl Haf OCbIO KOMMEKTOPA B KOHLIE MPOMBIBKM C y4ETOM MOTEPb HaNopa B 3arpy3ke W HMXHEN cOOpHOI
cucteme, M.

9.27. [invHy AblpyaTbix Tpy6 OTBETBREHMIA . Ha3HAYalT KOHCTPYKTUBHO B 3@BUCUMOCTM OT MECTa PacrioniokeHust
cGopHOro KonnekTopa, ero AvameTpa, cnocoba NpUCoeanHeHUs K Hemy Tpy6 1 pa3mepoB punbTpa B nnaHe.

Yucno pr6 NPUHUMAKT, UCX04A U3 MAKCUMarlbHOIo PpacCToAHNA Mexay HUMU B niaHe, paBHOIo 0,5 m.

9.28. OuameTp AblpyaTtbix Tpy6 onpenensitoT No yaenbHOMY NPOMbIBHOMY PacXo4y U CKOPOCTU ABWKEHWUS BOAbI B HUX,
npuHumaemon 1,5-2,5 m/c.

9.29. MNocne npeaBapuUTENBHOIO pacyeTa, NPUHSIB 3HaYeHne KoadpduumeHTa HepaBHoMepHocTu pacxogos 0,90-0,95,
no 4ept.31 YTOYHSIIOT ANUHY U OnaMeTp OblpyaTbiX TPYO, a Takke onpeaensioT AuamMeTp U YACMO OTBEPCTUN B HUX.
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YepT.31. HoMorpammebl gns pacyeta HUKHen cbopHo-pacnpegenutensHon cuctemsl (HCPC)
& - anametp AbipyaThIX TPYG, MM; ET - ANVHa AblpyaThix TpY6, M; #p - YNCNO OTBEPCTUI B TPyOe;

d, - AmameTp oTBEpCTUA, MM; K|j - KOI(PMULMEHT HEPABHOMEPHOCTI PACXOL0B

9.30. CpeaHsia gpeHaxHas cuctema (COC) B dounbtpax Pr13-4 cnyxut ans 3abopa OuMLLEHHOW BoAbl M3 TOMLWM
3EpHMCTOrO CIos M COCTOMT M3 COOPHOro KOMNMeKTopa 1 ApeHaxHbIX kacceT (4epT.32).

YepT.32. KoHCTpyKUMS cpepHero apeHaxa Pri3-4 (dr3-4H)

1 - Tpy6a; 2 - pnaHel; 3 - peleTka ¢ AblpyaTtoil (o - 5-6 MM) Unu Wenesoit nepcdopaumet (4x160 Mm);
4 - BoKOBbIE CTEHKU; 5 - rpaHynbl nonucTupona (Tpu cnos 6-8, 3-5 n 1-2 mm); 6 - ceTka; 7 - 3arnyLika

Tpebyemyto nrolwagb MonepevyHoro ceyveHuns Tpybbl cpefHen ApeHaXHON CUCTEMbI cpp Mz, onpeaensioT no
dopmyne

¥ 4L
5= lmpitap

= _RPA (34)
A 3600
rge I"'I-[.p - CKOPOCTb (bVIJ'IprOBaHI/IFl npn HOpManbHOM pexunme, M/‘-I;

! - paccTosiHue mexay ocsimu Tpyb, npuHnmaemoe 1,0-1,5 m;

L.trp - ONWHa ApeHaxHon TpyObl, M;



¥’ 5 - CKOPOCTb [BWKEHWsI BOAbl B peHaxHoN Tpybe, paBHas 1 m/c.

9.31. WunpurHy BOOONPMEMHON MOBEPXHOCTU APEHAXHOW TPYObI Bcp.n'p M, onpegensT no dopmyrne

{w
= Hp
Bcp.;:rp N ) (35)
mnﬁJEEka £ 3600

rae Mg - CKBaXHOCTb BOAONPUEMHO MOBEPXHOCTU, MPUHMaeMas paBHoii 20% ee nrollaam;

anp - Hanop BoAbl, M, Haj BOAONPUEMHOW MOBEPXHOCTBIO CPEAHero ApeHaxa B Hayane unbTpouukna,
onpegensieMbln No opmyrne

"Egu:p = Hcp.u‘p ~hpe —hy, (36)

rae HCPHF' - paccToaHMne OoT MakCcumasribHOro ypoBHA BOAbl 0 CpeHero gpeHaxa,

;EB ¢ - NoTepu Hanopa B BerHeVI cucrteme C y4eTomM ee BO3MOXHOINo YaCTU4HOro 3anneHnsa K KoHUy CbVIJ'IprOLI,I/IKJ'Ia

(.»EEB_E =0,5 m);

#. - noTepy Hanopa B 3arpyske K KOHLY (PUNbTPOLMKNA.

9.32. BepxHsisi cbopHo-pacnpeaenutensHasi cuctema (BCPC) cnyxuT ans npefoTBpalleHust BCnblTUsi NonmMcTupona
B HaA(WIbTPOBOE MPOCTPaAHCTBO U PaBHOMEPHOrO pacnpeneneHns Bodbl No nnowaan gunbtpa. OHa BbINOMHAETCA B
BMAE peleToK WM ruapos3aTBopa W3 MOSIMMEPHbLIX MNONyTpyG, MpUChINaHHLIX Croem rpaBus TonwmHoi 0,2 M U
AnameTpoM 3epeH 20-30 MM. B oTaenbHbIX criyyasix MOXHO yCTpamBaTb MOHONMTHOE MepeKpbiTMe C OUIbTPYOLMMM
TpyGYaTbIMK MMb3amy UMK KacceTamm.

[ns obecnevyeHnsi paBHOMEPHOro pacnpegeneHns Boabl Ha nrowaan cdunbTpa B nepuom ero NpoMbIBKM MOTEPU
Hanopa B BCPC pomnxHbl 6biTb He meHee 0,2 M.

9.33. OnemeHTel BCPC pomkHbl ObiTb W3roTOBMEHbI U3 AHTUMKOPPO3MOHHBLIX MaTepuarnioB M paccyuTaHbl Ha
BbITasK1BaloLLee AaBreHne 3a cHeT cunbl Apxumeaa ¢ y4eTOM Beca 3arpysku 1 Harnopa Hapg 3arpy3koi.

10. COOPYXEHUA OANIA OYUCTKN BbICOKOMYTHbIX BOA C NMJIABYYUM
BOAO3ABOPOM-OCBETJIUTENIEM

HA3HAYEHUE U OBJIACTb NPUMEHEHUA
10.1. CoopyxeHuss npegHasHavalTCAd [AONA OCBETMIEHUS BbICOKOMYTHbIX BOA MNOBEPXHOCTHLIX WCTOYHUKOB C
coaepxaHueMm B3ecu oT 1500 go 20000 mr/n. LiBeTHocTb o6pabaTtbiBaemoin Boapl - Ao 120 rpaga.

Mpu copepxaHny B3BeLLEHHbIX BeLeCTB cBbile 20 TbIC. Mr/N NPOU3BOAMTENBHOCTL NMaBy4Yero OCBETNMTENs crnegyeT
yMmeHbLatb 4o 30%.

10.2. PaccmatpvBaeMblii  KOMMMEKC COOPYXEHUN pPEKOMEHAYETCS MPUMEHSITb NpW  NPOM3BOAUTENBHOCTYU

3 o
opueHTMpoBoYHO Ao 100 Tbic. M~ /cyT. [onycTuMasi Npou3BOAMTENBHOCTL COOPYXEHWI MPOBEpPSieTCs pacyeToM B
COOTBETCTBUM C ykaszaHusimu n.10.8 B 3aBUCUMOCTHM OT yCroBui Bogo3sabopa.

COCTAB COOPYXXEHUI, NPUHLN OEUCTBUA U UX OCOBEHHOCTU



10.3. CoopyxeHus (4epT.33) COCTOAT M3 MraBydyero OCBETNMTENs, MNNaBy4ell HACOCHOW cTaHuum 1 BeperoBbix
COOPYXEHUIN, BKNIOYAOLLMX TOHKOCMONHbIE ocBeTnutenn (cuctemsl ASHUVIBII-2) 1 ckopble dunbTpbl, a Takke apyrne
3MeMeHTbl, 0BbIYHO BXOASLLME B COCTaB BOAOOYMCTHBIX COOPYXXEHWUW, TaKMe Kak peareHTHOe XO3AWCTBO, XII0paTopHbIe,
pe3epByapbl YMCTOW BOAbl, HACOCHblE YCTaHOBKWM (BTOPOro nogbemMa W ANs MPOMbIBKM (hMNbTPOB), NabopaTopHble
NMoMeLLieHNs, MacTepcKme U T.M.

YepT.33. CoopyXeHnsa ons O4UCTKM BbICOKOMYTHbIX BOA, C NNaBy4nm BO403a00pPOM-0CBETNNTENEM

1 - nnaBy4unin BOO03abop-0CBETNMTEND; 2 - NNaByyast HAacoCHasi CTaHuust; 3 - TpybonpoBog, C LWapHUPHbLIM
coeavHeHuewMm; 4 - nogaya NepBUYHONO Xropa U peareHToB; 5 - BUXPEBOWN CMeCUTENb;
6 - TOHKOCMNOMHBIN ocseTnUTenNb cuctemsl ASHUMBI-2; 7 - ckopbln punbTp; 8 - BTOPUHHOE XNOPUPOBaHUE;
9 - pesepByap uncton Boael; 10 - Tpybonposoa AN nogayn YMCTon BoAbl Anst NPOMbIBKN (PUMbTPOB;
11 - TpybonpoBoa ANs yaaneHusi ocagka M3 TOHKOCMOWHOIro OCBETNUTENS 1 CKOPOro hunbTpa

10.4. B Hactosiwem lMNocobumn paccmaTpmBaloTcsl BOMPOCHI NPOEKTUPOBAHUSI TONBbKO CneumndUYecKnX COOPYXEHWN,
npefHasHavYeHHbIX [AnA  OCBETNEHWS BbICOKOMYTHbIX BOA. [1poekTMpoBaHMEe oOcTanbHbIX COOPYXEHWIn cneayet
NPOV3BOAUTL HA OBLLIMX OCHOBaHWSAX.

10.5. BoposabopHoe coopyXeHue MNOo3BOMSIET BbIAENUTb M3 BOAbl 3HAYUTENbHYKW 4YacTb B3Becu (Oo 30-50%), B
OCHOBHOM KpYrHble ee opakumm, 4TO obrerdyaeT ycrnoBusi paboTbl 6eperoBbix COOPYXEHWUI AN OCBETNEHUSA BOAbI U AnNst
06paboTkn cOpoCHbIX BOA U 0caakoB. brnarogaps manoi ckopocTu BXoAda BoAbl B BOA03abOpHOE COOpYXeHMe yaaeTcsi
n3bexaTb nonagaHusi B HEro pbibbl.

B oTnvMuvMe OT npuMMeHsieMoll B HacTosillee BpPemsi CXeMbl OYUCTKM BOAbl C paguvanbHbIMA  OTCTOMHMKaMK,
obopyaoBaHHbIMKM CKpebKkaMu, B [OaHHOW CXEME HET COOPYXEHWA C ABWXKYLUMMUCS YacTAMW, YTO ynpollaeT ux
YCTPOWCTBO U 3KCNyaTaumio.

10.6. HecmoTpsi Ha BbICOKyt0 3(P(PEKTUBHOCTL BbiJENEHUs B3Becu B BoAo3abope-ocBeTnvTene, Ha Geperosble
COOPYXEHMS1 MOXET NOCTynaTh BoAa CO 3HaYUTENbHbIM coaepkaHnemM B3Becu (5-10 Teic. mr/n n 6onee). B cBa3u ¢ aTum
Obino paspaboTaHo crneunanbHOEe COOPYXEHME - TOHKOCMOWMHbIA ocBeTnuTenb cuctembl A3SHUUBI-2, cnocobHbIn
BOCNPUHMMATb yKa3aHHble Harpysku 1 obecneumBaTb JOCTAaTOYHO BbICOKMUIA 3PEKT 0UMCTKM BoAbI. [1nsi NOMHOW OYMCTKM
OOIMKHbl ObITb MCMNOMNb30BaHbl (PUMLTPLI, MMEKLUNE TPA3EEMKYIO 3arpy3Ky, BbIMONHEHHYI M3 Takux UNbTPYHOLLMX
mMaTepuaroB, Kak ApobreHble LeonuTbl, KepamM3nT, rpaHoaNopUT 1 T.1.

NNABY4YUA BOOO3ABOP-OCBETIIUTEND

10.7. MnaByunit Bogo3abop-oceeTnuTenb (4epT.34) npeacrtaBnseT cobov MPSMOYronbHY0 B MflaHe eMKoCcTb 6e3
AOHHON OCafoYHON YacTu, 0OOPYAOBAHHYIO HaKMOHHBIMW TOHKOCMOMHLIMK 3MeMeHTamMu B BuAe naketa TpyboK wunm
nnacTuH (Nonok).



YepT.34. MNnasyunit Bogosabop-ocBeTNUTEND

1 - o6orMa TOHKOCMOWMHbIX 31IEMEHTOB; 2 - ;YencTast pelletka; 3 - TOHKOCIOMHbIE 3NIEMEHTbI;
4 - WapHUpHoe coeanHNTENbHOE YCTPOMCTBO; 5 - NnaByyas HacocHas cTaHums; 6 - rnbkoe coeguHUTENbHOe
YCTPOWCTBO; 7 - KapMaH cbopa ocBeTrneHHoN BoAbl; 8 - xenoba anst cbopa ocBeTneHHoW BoApl; 9 - MOHTOH

B OoHHOM yacTh OocBeTNMTENsl K KPOMKaM TOHKOCMOWMHBLIX KaHarioB MPUKPENeHbl BepTUKamnbHble MonepeyHble U
NPOAONbHLIE NEPEropoaku, obpasyome suenctole 6nokn (peweTkn). MNnaByyunii ocBETNMTENL CHabXeH xenobamu ons
cbopa oCBETNEHHONM BOAbI, 3 KOTOPLIX OHA MOCTYNaeT B COOPHLIN KapMaH, COEAMHEHHbIN C MOMOLLbIO TMOKOM TPYyObl Mnn
LIAPHUPHOIO YCTPOMCTBA CO BCaCbIBAOLWMMU JIMHUSAMUW MfiaBydell HACOCHOW CTaHUMW. TOHKOCMOMHbIA BOAo3abop-
oCBeTNUTENb yaAepXuBaeTcs Ha nnasy 6narogaps NOHTOHY.

10.8. MpegenbHO AonycTUMas NPoU3BOANTENBHOCTL NIaByyYero OCBETNUTENS ONpeaenseTcs UCXOAA U3 Crieayowero
COOTHOLLIEHUS!, OTBEYAIOLLLErO AEVCTBYIOLLMM MPaBuiaM oXpaHbl NOBEPXHOCTHBIX BOA OT 3arpsi3HEHUSt CTOYHLIMM BOAAMU:
(C. - C)100

3 0 <5% (37)

Co

npu 3aTOM

C, = Cofh ~ Cacs Eoes , (38)

Co ~ Cocs

3
roe CS - KOHLEHTpaLMs B3BECM B BOAOWUCTOYHMKE Nocre Bogo3abopa, r’m™ ;
3
CIZI - KOHLEHTPaLMs B3BECU B BOLOUCTOUHUKE, /M~ ;
3

QIZI - pacxof BoAbl B BOOOUCTOYHMKE, M~ /C;
C ’ *

ocg - KOHLEHTpaumsa B3Becu B BoAe, 3abupaemon Bogosabopom, v~ ;

. 3

QD,:B - KONMYeCTBO BOAbI, 3abnpaemMoin n3 BoOAOUCTOYHMKA, M~ /C.

[nsa pacyeToB BENUYNHY C'D,:B cnepyet npuHumartb paBHon 30-50% CEI- KoHueHTpauummn cneayeT BolpaxaTtb B r/M3 ,

3
a pacxogpbl -B M~ /c.



10.9. Mnowaae nnasyyero oceetTnntens & | m 2 , cnegyet onpeaenaTb No hopmyne

B,EFKPCOSQ

Feg— 2 (39)

roe .13 - KO3(PPMLMEHT, YUMTLIBAIOLLMIA TOMLUNHY TOHKOCIIOMHbLIX 3IEMEHTOB; .13 =1,1-1,4 B 3aBUCUMOCTU OT TOSLLUHBI
CTEHOK TOHKOCINOWHbIX KaHaroB;

3
Q - NPOMN3BOAUTENIbHOCTbL NM1aBy4ero oCBeTnnTena, m y;

¥ - Yron HaKIoHa TOHKOCIOWHbIX KaHanoB, 45-60°;

I"IK_FI - KpUTnU4eckKkasa CKOpOCTb ABMXEHUA NOTOKA B HAKIOHHbLIX KaHanax, MM/C:

ip =Ry, (40)
roe & - KoacbhnumeHT, paBHbin 40-60;
&[] - CKOPOCTb BbiNageHus B3secu, npuHnmaemas 0,12-0,15 mm/c (B cootBeTcTBUM co CHuMIM 2.04.02-84).

10.10. MNpwn pacyeTe TOHKOCNOWMHBLIX ANEMEHTOB CrieayeT UCXOAUTb U3 YCNOBUNA:

!

E npuHumMaeTcs pasHbiM 15-20;

oo
Re =~ <500, (41)
e

roe f, H - COOTBETCTBEHHO ANTMHa U BbIiCOTA HAKINOHHbLIX 3JTIEMEHTOB, MM;

Ee - uucno PeitHonbaca;

2
¥ - KNHEeMaTmnyeckas BA3KOCTb BOAbl, 3aBUCHLLAsA OT ee TeMmnepaTypbl, MM /c.

BoicoTy /7 crneayeT npuHUMaTh paBHOi 4-10 MM (MPeanouTUTENbHO 6-8 MM).

10.11. YcTaHaBnvMBaemasi B HWXKHeN 4YacTu Bogo3abopa-oCcBeTNMTENs KpyrnHosveucTas peluetka MMeeT Npo3opbl
30x30 cm u BbicoTy 25-30 cMm.

PelueTka npeaoxpaHaeT TOHKOCMOWMHbIE KaHanbl U BbipaBHWBAET MOTOK BOAbLI Nepea BXOAOM B HuX. PaccTtosiHne ot
HM3a peLLeTKM A0 AHa Bogoema B MecTe Bogo3abopa A0omKHO GbiTk He MeHee 120 cM.

10.12. C6op ocBeTneHHOM BOAbl Lenecoobpa3Ho OCYLIECTBNATL MOCPEACTBOM KeNoGOB C  TPeyrofibHbIMU
BogocnmBammu ¢ yrnom ¢ =90°. PacctosiHne mexay ocamu xenobos E}K =2,5-3,0 m. lNonepeyHoe ceyeHne OAHOro

xenoba & , M 2 , crnegyet onpeaensTb No gopmyne

B= 2

Hg Vg

. 3
roe [} - pacxon Bofbl, MofaBaeMol NnaByyrM Bo03a60pOM-0CBETIUTENEM, M~ /C;



My -4MCno xenobos;

¥ & - CKOPOCTb ABWXEHMS BOAbI Ha BbIxoae 13 xenobos, pasHas 0,5-0,6 m/c.

Ons Bopo3abopoB Manor npoussoguTensHocTn (go 10-15 Thbic. M3/cyT) cbop ocCBEeTNeHHON BoAbl MOXET
OCYLLECTBMATLCS NepudepuiiHbiMi  UNN - paguanbHbiMM  kenobamu. [ns paBHOMepHOro cbopa Bogbl kenobamu
paccTosiHue Mexay BEPXOM TOHKOCHOMHbLIX 3NTEMEHTOB M HU3OM TPEYrofbHbIX BbIPE30B BOAOCIMBOB B XXenobax AOMKHO
ObITb paBHbIM 35-50 cMm.

10.13. Pa3HOCTb OTMETOK YPOBHEN BOAbl B BOAOUCTOYHMKE 1 B COOPHOM KapMaHe coctaBnsieT 5-10 cm.
10.14. KOHCTpyKLMSA NOHTOHA NnaBy4yero Bo4o3abopa-oTCTonHMKa JOMMKHa obecneumBaTtb YCTONYMBOCTb COOPYXKEHUS.

Mpun pacyeTe NOHTOHA cneayeT yunTbiBaTb rMAPOMOPEONOTNYECKUIA PEXNM MOTOKA, BONTHOBbIE kKonebaHus u T.0.

TOHKOCJIOMHbIVN OCBETJIUTENIb CUCTEMbI A3sHUUBI-2

10.15. ToHkocnovHbIi ocBeTnuTenb cuctembl A3HUWMBII-2 (4epT.35) npencraBnseT coboOn MPsSIMOYTofbHBIA Un
Kpyrnbll B NnaHe pesepByap ¢ 60kOBbIM NoaBoOAsALMM naTpybkoM-anddy3opoM, 30HOM Xnonbeobpas3oBaHus, 30HON
OCBETIEHUs, codepxXallel MnakeTbl MNIOCKMX HaKMOHHbLIX MNapanfenbHblX MNacTuH Wnu  Tpyb4vaTbiX 3MeMeHTOB,
yCTaHOBIEHHbIX nog yrnom 45-60° k ropusoHTanu, xxenobamu 4ns paccpeoToO4eHHOro 0TBOAA OCBETIEHHON BOAbI.
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YepT.35. ToHKOCNOMHbIM ocBeTnMTeNb cuctemsl ASHUNBI-2

1 - andbdpy3op ansa nogsoaa obpabaTbiBaeMon Boabl; 2 - KOPMYC; 3 - YronkoBas peLueTka; 4 - TOHKOCIIOWHbIE 3IEMEHTbI;
5 - xenob ansa cbopa ocBETNEHHOMW BoAbl; 6 - 0Cafo4Has YacTb; 7 - naTpybok Ans oTBoaa ocafka;
8 - TpybuaTtas HanopHasi cuctema ans rMapocMbiBa ocaaka

B 30He xnonbeoGpasoBaHUsi YCTaHOBIEHa pelueTka U3 CTaHZAPTHLIX YrOMKOB C BepTuKasibHbIMM Hanpaensowymim
nnacTUHKamu, NepneHauKynsapHbIMA OCM BXOOHOIO NOTOKA. YTOMKOBbLIE 3NIeMEHTbI PacnonoXeHbl Ha PaBHOM PaCCTOSHUM
OZMH OT ApYroro no BCemy CeYeHMIo 30HbI.

[na cbopa ocagka npegHasHayeHa ocafovHasi YacTb pe3epByapa, M3 KOTOPOW OCafoK OTBOAST B BOAOCTOK WU
cuctemy 06paboTku ocagka.

OcapoyHasa 4acTb o6opy,qyeTc9| HanopHbIM TPY6OI'IDOBOJJ,OM C HaKMNOHHbIMM HacagkaMu OnA HenpepbiBHOro wunu
nepnogmn4yeckoro pasmbiBa Wwama B 0Cafo4HOM YacTn OCBETNUTENS.

OcobeHHOCTb AMddY30pHOro MoABOAA BOAbl COCTOMT B TOM, YTO 4acTb B3BECM M3 MOCTynawliei Bodbl cpasy
BbINagaeT B 0CAA0K M NILLb OCTaBLUASACS B3BECh BbIAENSAETCA B 30HE OCBETNEHUs. briarogapa aToMy COOpYKeHUe MOXeT
paboTaTb Npu GOMbLUNX TPA3EBLIX HArpy3Kax.

10.16. MNnowaas ocseTnMTENa crnedyeT onpedensTb UCxoas M3 yaenbHOW Harpysku 8-12 M3/q Ha 1 M2 pabouen
nnowaau.



10.17. Obwas BbiCOTA OCBETNUTENS SIBNSIETCS CYMMOW BbICOT OTAENbHbIX 3MEMEHTOB, MOKa3aHHbIX Ha 4epT.35.
O6bI4YHO OHa paBHa 5-6 M.

10.18. HwxHAs yacTb OCBETNUTENS UMEET HAKMOHHbIE CTEHKM Mo yrrom Ao 45° k ropusoHTanu. [ns ocBeTnuTenen

2
nnowaasto cebiwe 20 M~ Uenecoobpa3Ho nMpedycMaTpyBaTh Yron HakmoHa cTteHok 15-20°, HO mpu 3TOM cnegyet
NPOEKTMPOBAaTb HAMOPHYI0 CUCTEMY TMAPaBNNYECKOrO CMbIBa OcaKa.

10.19. BbicoTa KOHNYECKOM YacTu Hl , M, onpegensieTcs no copmyne

H1=tgll'K|:B_cf1:l, (43)
roe @ - yron HakroHa CTEHKU K FOpU3OHTanbHOW NIOCKOCTH, rpaj,;
A - wupnna oceeTninTens, m;

] - anameTp cBPOCHON TPyBbI, M.

BbicoTa oT KOHMYeckow YacTn o ocu anddysopa Hg , M, paBHa:
Hy 20,5tgc:eHB +?, (44)

rae Ciy - yron packpbitus auddysopa, paeHbin 8-14°;
DD - AMamMeTp BbIXOOHOro yyactka audpdysopa, M.

10.20. inameTp nogsoasLiero TpyGonposoaa @ Kk avddy3opy creayeT onpeaenaTs Npy CKOPOCTU MOTOKA B HEM,

paBHol 1,2 m/c. PaccTosiHue Mexay anddysopamm 2,5-3 M. nuHa auddysopa { onpeaenseTcst OTHOLLIEHEM E =4-6.

OnameTp BbIXOOHOrO yyacTka anddysopa DD , M, cnegyet onpeaenatb no gopmyne
Dy =d+ajtgo,. (45)

10.21. BeicoTa oT ocu anddy3opa 40 YronkoBOW peLleTkm H3 , M, paBHa:
H3=%+k13+[],5tgau3, (46)

roe Ky - koachpuumeHT, pasHbiit 0,07-0,15.
10.22. BbicoTa yronkoBon peLueTku H4, M, onpegensaeTca no opmyrne

Hy =056k, 0 +071e, (47)

roe ﬂ:z - KO3 PULMEHT, paBHbIA 1,2-1,5;
£ - KOHCTPYKTUBHbIV pa3smep yronkos - 100-200 mm.

PaccTosiHue mMexay KpoMKamuy YrofkoB ONpeaensitoT no gopmyne



=

K

E -141e . (48)
H

10.23. Pac4yeTHO-KOHCTPYKTUBHbIE NapaMeTpbl TOHKOCIOMHLIX KaHanoB M CUCTEMY OTBOASALWMX >Xenoboe cnepyeT
onpenenaTb U3 YCNoBWA, NPUBEAEHHbIX Bbllle Ans MnnaByyero oTcTtolHuka. CKopoCTb BbiMageHUs B3BECWU MPU 3TOM

cregyeT npuHUMaTh 0,5-0,6 MM/c, a 3HaueHue koadduumeHTa & B popmyrie (40) paBHbIM 5-8.
O6wasg noteps Hanopa B oceeTnutene cuctemol ASHUMBI-2 coctasnseT 20-25 cm.

10.24. CoHpoc ocagka cnegyet npegycmaTtpuBath 6e3 BblkntoyeHust ocseTnutens. Mepuop paboTtbl mexay copocamu
ocajika 1 CpefHIo KOHLEHTpaLuuo YNIOTHEHHOMO ocajka cneayeT onpenensTb B cooTBeTcTBUM co CHulM 2.04.02-84.

11. YCTAHOBKU ANA OBE3XENE3UBAHUA NOA3EMHbIX BOA METOAOM
BOAOBO3AYWHOIo ®uUibTPOBAHUA*

* CrnefyeT NPMMEHATb B 9KCNEPUMEHTANIbHOM MOPSKE.
CYWHOCTb METOOA U OBJIACTb NPUMEHEHUA

11.1. MeToa BOAOBO3AYLIHOMO (OUbTPOBAHMSA OTHOCUTCSI K Be3peareHTHbIM MeTodam 06e3xene3nBaHns Noa3eMHbIX
BOA, NMPU KOTOPbIX OKUCINEHME Xenesa, Haxoasuieroca B bukapboHaTHOM dopMe, NPoMcXoamuT C MNOMOLLLIO Kucnopoaa
BO3ayxa.

11.2. lNpu npvMeHeHWM AaHHOrO MeToda BOAOBO3AYLUHYHO CMeCb (OUNbTPYHT Ha HamnopHOW YCTaHOBKE 4Yepes
He3aTOMNMEeHHYI0 3EPHUCTYIO 3arpy3Ky.

OpHoBpeMeHHO ¢ oGeaxenesMBaHMEM BOAbl MPOUCXOAUT yAarieHWe pacTBOPEHHbIX B HeW ra3oB (Yrrekucrioro,
ceposogopoaa v ap.).

11.3. Llenecoo6pasHoCcTb UCMONb30BaHUA AAHHOTO MeToAa YCTaHaBMMBAKT Ha OCHOBaHWW OaHHbIX, MOMYyYeHHbIX B
pesynbTaTe NpobHoro oGeaxeneanBaHns, NPOBEAEHHOIO HEMOCPEACTBEHHO Y UCTOYHMKA BoAocHabxeHus (cM. nn.11.18-
11.20).

[Ona npeaBapuTenbHoro BbiGopa MeToda KayecTBO WCXOAHOW BOAbl [OMKHO COOTBETCTBOBAaTb CREAYHOLUM
nokasartensm: cogepxaHve ovkapOoHaTHOro xenesa (obuiero) - He 6onee 5 mr/n, B TOM Yucrne ABYXBaNeHTHOroO - He
meHee 80%; yrnekucnoro rasa - He 6onee 80 mr/n, cepoBogopoaa He 6onee 3 mr/n; pH - He meHee 6,5; WeNno4YHOCTb

24+

cBbille 1+

24+
, Mr-3KB/1n; nepmaHraHaTHas okucnsemocts He Gonee (0,15 Fe“" +5)mrin Gy .

11.4. an/IMeHEHI/le HacTosILLEN TexHonornm u,enecooGpaaHo rmaBHbIM o6paaoM ana HeGonbLUnX YCTaHOBOK

3 .
NPON3BOAMTENBHOCTLIO A0 2-3 ThiC. M~ /CcyT, GonblUe NPOM3BOAUTENBHOCTLIO - MPU HANUYUKA TEXHUKO-3KOHOMUYECKNX
0bOCHOBaHUN.

11.5. OcoBeHHOCTAMU MeToda ABNATCA BbiCOKas rpsi3eeMKOCTb (PUIbTPYIOLLE 3arpysku U OTCyTCTBME OBpaTHOM
NMPOMBLIBKM, a Takke BO3MOXHOCTb WCMOMb30BaHUS AN 3arpy3kM  pasnuyHblXx — MaTtepuanoB. [lpy  aToM
NPOAOIMKUTENBHOCTD (OUNBTPOLMKIIA COCTaBISIET HECKONBbKO MECSLLEB M 3aBUCUT OT COAepXXaHusl xenesa B UCXOLHOW
BOZE, CKOPOCTU (PUNbTPOBaHMUS U NapaMeTpPOoB 3arpy3Ku.

B kauyectBe bunbTpyloLler 3arpy3kM MOryT MCMNONb30BaTbCA KBAPLEBLIA MECOK, APOOMEHbIN KepamM3auT, Kupnud,
aHTpauuT, rpasui 1 gp.

B X035IMCTBEHHO-NUTLEBOM BOAOCHAOXEHWM HA MPUMEHSEMYIO (UNLTPYIOLLYHO 3arpy3ky HeobXxoaumo WMeTb
paspeLueHne MyH3apaBa Col3HON pecnyBnuku.

Bpems 3apsgku dunbTpylollen 3arpyskM HesHaunTenbHo u coctaBnseT 1-10 4, nocne uyero obecneunBaeTcs
cTabunbHas paboTa ycTaHOBKM B Te4eHue Bcero ounbTpouukna.



TEXHOJIOrMYECKASA CXEMA U COCTAB COOPYXXEHUA

11.6. B cocraB YCTaHOBKM BXOOAT HaNOpPHbIe (bMJ'IprbI, KOMMpeccopbl U BO3OYXOAYBHbIE arperatbl, a TaKke
HeOﬁXO,D,VIMbIe I'IO,D,CO6HO-BCI'IOMOFaTeJ'IbeIe nomeLlleHmna B COOTBETCTBUU C ,EleIZCTByPOUJ,I/IMVI HOpMaTmneamu.

11.7. Mpouecc 06ezxene3nBaHns OCYLLECTBISIETCS NO creayoLen cxeme (CM. 4epT.36):

NncxoaHaaA Boga OT CKBaXWH NoaaeTcd B CMecuternb C pa36pb|3rV|BaTeneM, Haxoasiwunces B BerHeIZ 4acTn HanopHoro
CbI/IJ'Ipra, TyOa Xe nogaetca oxaTbIn BO34yX OT KOMMPEeCCOpPOB nnn BO3ayxoayBHbIE arperatbl;

B CMecuTene Boga NepemelLnBaeTCsl C BO3AYyXOM, PABHOMEPHO pacnpefensisick Mo MOBEPXHOCTU (UIbTPYyoLLei
3arpysku, 3atemM unbTpyeTcs.

Mocne unbTpoBaHMs BoAa OTBOAUTCA K NOTPebuTensam, a Bo3ayx cbpackiBaeTcs B aTmocdepy.

ok

YepT.36. MpuHUMNuansHas cxema obesxenesmeaHust Bogbl METOA0M
BOZ0BO3AYLUHOIO (hMbTPOBAHMS

1 - ckBaXkmHa; 2 - cbpoc Bo3ayxa; 3 - HanopHbIN hunbTp; 4 - KoMnpeccop; 5 - nogava BoAbl NoTpebuTento

PACYETHbIE MNAPAMETPbl COOPY)XXEHWA U UX KOHCTPYKTUBHbLIE OCOBEHHOCTU

11.8. Mnowaas dunbTpos & | M 2, onpeaensT no opmyne

K= E (49)
Tv

3
roe [ - Npou3BOANTENBHOCTL YCTAHOBKM, M~ /CyT;

T - NpopomKUTENbLHOCTL PaBoThl YCTAHOBKM, NpUHUMAaeMasi He Gonee 22 4 ¢ y4eToM ykasaHui n.11.17;

¥ - NPUHSTast CKOPOCTb OUILTPOBAHUS, M/Y.



CkopocTb (punbTpoBaHMsA npuHMMaloT 6-20 M/M4 € y4eTOM cogepXaHus xenesa B MCXOQHOWM Boge U
NPOJOIMKUTENBHOCTU (PUNbTPOLMKIIA B COOTBETCTBUM C HOMOrpammonm (4epT.37).
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YepT1.37. HOMOrpamma 3aBMCUMOCTY NPOAOIMKUTENBHOCTU (PUNbTPOLMKIA OT MCXOOHOIo
coaepaHusl xenesa 1 CKopocTu punbTpoBaHNS

11.9. Yucno unbTpoB [OOMKHO ObITb He MeHee AByx. OavH  WbTp JonyckaeTcss Anst  YCTAaHOBOK

npoussoguTensHocTbio o 1000 M3 cyT.

11.10. Inga knuMaTU4eCKNX parioHOB C pacyeTHOW 3MMHEN TeMnepaTtypon Bo3gyxa He Huxke muHyc 30 °C gonyckaeTtca
pa3melLeHne hUnbTPOB BHE 34aHUS.

11.11. KOHCTPYKTMBHO (OUNbTP COCTOMT M3 METANIMYECKOro KOoprnyca, B BEPXHEM 4YacTU KOTOPOro pacnofioXkKeHbl
CcMecuTernb 1 pasbpbi3rMBatoLLEee YCTPOMCTBO, B HKHEN YacTy - peLueTka ANns NoaaepKaHus 3arpy3ku B He3aTONNIEHHOM
COCTOSIHWUM; NOA PeLUeTKON YCTaHOBMEH NOMMABKOBLIN CTabuUNM3aTop YpoBHst BoAbl. M3 HUXHEW YacTu kopnyca gunbTpa
BblBEEHbI BOAOOTBOASALLMIA U BO3OYXOOTBOASLLMI TPYGONpPoBOabI.

MpumeyaHne. YepTexu cdunbTpa n ctabunusatopa ypoeHs paspaboTtaHsl LIHANIIM nHxeHepHoro o6opynoBaHus.

[ns pa3bpbli3rBaHnsa BoAbl MOTYT MPUMEHSITBCS OPOCUTENN NEHHblE ApeHdepHble OMO-3 n OMNA-3,5.

11.12. BeicoTa counbTpytoLLel 3arpy3kn NnpuHUMaeTcs paBHon 1,6 m. [lonyckaeTcs yBenuyeHne BbICOTbI 3arpy3ku o 2
M UCXOAs U3 KOHCTPYKTUBHBIX BO3MOXHOCTEW (PUINbTPOB.

11.13. 'paHynoMeTpuyecKknii CocTaB 3arpy3km NPUHUMAETCS C YYETOM COAEPXKaHWS Kenesa B UCXOOHOW BOAE WU
NPUHATON CKOPOCTK UNbTPOBaHMA (No 4epT.38).
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YepT.38. HoMorpamma ansa onpeneneHvsi 9KBMBAnNeHTHOro AMameTpa 3epeH 3arpysku

FEDEIL[ - MCXOHOE CoaepKaHie xenesa B Boge; /£ - opAvHaTa Monsi LEHTPOB MO BbICOTE COS 3arpy3Ku;

¥ - LiKana ckopocTu (huSbTPOBaHUS; ci3 - LLUKara 3KBMBarIeHTHOrO AnaMeTpa 3epeH 3arpy3ku

[nsa yBenuyeHns rpsa3eemMKoCcTy 3arpyska NpuHMMaeTca ¢ yobiBatoLLen KpYNHOCTLIO ppakuuii (B HanpaBneHUn cBepxy
BHM3). [1pn 3TOM pekoMeHayeTCcs pa3aensTb OOLLyl0 BbICOTY 3arpy3ku Ha 3-4 Cnosi pa3nuyHon KpynHOCTW.

Ha 4ept.38 npuBegeH npumep onpefeneHns onTUManbHOW KPYMHOCTU 3arpy3ku da ansa cnos tonwmHon 1,0 M npu

NCXOOHOM coepaHun xenesa B Boae 4 Mr/n, CKOPoCT! UnNbTpoBaHNs 8 m/y; cia coctaBun 2,9 Mm.

11.14. Tlpon3BOAUTENIBHOCTbL KOMMPECCOPOB WM BO3OYXOAYBHbIX arperatoB Onpefensietcss 13 HeobxoaumocTtu
obecrneveHuss OTHOLUEHWSI KONMYecTBa MoJaBaeMoro Bo3dyxa K konudecTBy obpaGaTtbiBaemoi Bogbl 3:1, a
Heo6XoAMMbI Hanop pPaccYMTLIBAETCA UCXOAA U3 HEOOXOAMMOro AaBrieHMsl BoAbl Nocrne unbTpoB B 3aBMCUMOCTU OT
NMPUHSTON CXeMbl BofoCcHabxeHust ob6bekTa (C 0gHMM NoABLEMOM, C BYMS MOAbeMaMM, C pe3epByapamu, BOAOHAMNOPHOM
OawHen n T.4.).

11.15. B cocTaBe ycTaHOBKM HEOO6XOAMMO NpeaycMaTpuBaTh O4MH PE3EPBHbIA KOMMPECCop (BO3AYXOAyBHbIV arperar).

11.16. OuNbTPbLI criegyeT BbIKMKOYaTb Ha pereHepauuto Npu OOCTMXEHUW npedenbHow notepu Hanopa 10-12 m.
PereHepauuio dounbTpytoLen 3arpysku cnegyet npou3Boantb 10%-HbIM pacTBOPOM CONSIHOWM KUCMNOTbI B TeYeHue 24 4 ¢
nocneayoLwen npombiBKON BodonW. BmecTto pereHepaumm [JonyckaeTca 3amMeHa OTpabOTaHHOW 3arpy3kum HOBbIM
PUNLTPYIOLWLUM MaTepranom.

11.17. MNpwn KPYrnocyToOYHOW 3KChnyaTauum yCTaHOBOK HEOOXOAMMO 4epes3 Kaxable 22 4 NpousBoauTb MPOLYBKY
(PUNLTPOB BO3AYXOM B TeYEHME 2 Y, Ha 3TOT Nepuoa nogava BoAbl NpekpaLlaeTcs.

Mepen nyckom dunbTpa B IKCMyaTaumio NpPou3BoanTcs obes3apakvBaHve 3arpy3ku XIOPHOW M3BECTbIO (XMOPHON
BOAOW) MpW KOHUEHTpauun xrnopa 50 Mr/n 1 BpemeHn kKoHTakTa 24 4. 3aTeM crnegyeT NpoMbiBKa unbTpa BOAON.

METOOMKA NMPOBHOIO OBE3XEJIESUBAHUA

11.18. MpobHoe obe3xene3vBaHne METOAOM BOAOBO3AYLUHOINO OUNbTPOBAHWUS NPON3BOAUTCS C LiEMNbo onpeaeneHuns
BO3MOXXHOCTM OYUCTKM BOAbI AAHHOIO Ka4eCTBa Y OCHOBHbIX TEXHOMOIMYECKNX NapameTpoB paboTbl yCTaHOBKU (CKOPOCTU
(MNbLTPOBaHMS, rPaHyNIOMETPUYECKOro COCTaBa, BbICOThbI M MaTepuana 3arpy3ku, BpeMeHu (UnbTpouMKna U CTeneHu
yaaneHus ra3oB). Bce paboThl BINOMHAIOTCS Ha AEACTBYIOLLEN CKBAXKUHE.

11.19. NpobHoe obe3zxenesnBaHne oCyLLECTBNAAIOT CreayoLwmm obpasom:
Ha OCHOBaHWW NpeABapuUTENbHbIX aHanu3oB WCXOOHOW BOAbI B 3aBUCUMOCTM OT COAEpXaHus >Kernesa Mo

Homorpammam (cM. u4ept.37 u 38) onpenensitoT rpaHyrOMETPUYECKUA COCTaB 3arpy3km W 3agalT  CKOPOCTb
PUNbLTPOBaHUS;



B KayeCTBe 3arpys3ku 6epyT mMaTtepuarnbl, KOTOpble He,D,e(*)I/ILlVITHbI Ona  OaHHOMW MECTHOCTU 1 paspelleHbl K
MCMNOJSib30BaHUIO B BOOOOYNUCTHBLIX COOPYXXEHUAX CaHUTapHbIMKU OpraHamMu.

VMccnenoBaHns nponsBoasaT Ha mogenu dounstpa guametpom 100-200 mm m BeicoTol 2-2,5 M. Mogenb AomkHa 6bITb
obopynoBaHa KOMMPECcopoM, pasbpbi3rvBaloLLMM YCTPONCTBOM U M3MEpUTENbHbIMU Mpubopamu. B Hee 3arpyxatoT
GunbTpyOLWMiA MaTepuan obuer Bbicoto 140 cM C pacyeTHbIM rpaHyNnoOMETPUYECKUM COCTaBOM (4epT.39).
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YepT.39. BkcneprmMeHTanbHas ycTaHoBKa Anst obesxene3nsaHnst BOAbI

1 - kopnyc hunbTpa; 2 - 3epHUCTas 3arpyska; 3 - TpybonpoBog ANns nogayu BoApl; 4 - pacxogomep; 5 - MaHoOMeTpbl;
6 - pa3bpbl3ruBaTens; 7 - TpybonpoBoa Ans nogayun Bo3agyxa; 8 - potameTp; 9 - TPEXXOA0BOW KpaH;
10 - komnpeccop; 11 - npo6ooTbopHuKK; 12 - MepHbIn Bak; 13 - TpybonpoBoa Ans copoca dunbTpaTa;
14 - Tpy6onpoBog Ans oTBoAa unbTpata; 15 - nogaepxuBatoLlas cetka; 16 - BO3gyxo0TBOA

B kopnyce dunbTpa pasMelleHbl pas3bpbi3rMBaTenb, 3epHUCTasi 3arpyska, KOTOpyl MNOAAEpXKMBaeT ceTka.
Bo3gyxoBon pacnonoXkeH B HWDKHE vacTu kopryca. B kopnyce v Ha TpyGonpoBoAax yCTaHOBREHbl MaHOMETpPbl Anst
M3MepeHuss gaBrieHus Boabl W Bo3gyxa. KonvuecTBo BO3ayxa, MO4aBaeMoOro KOMMPECCOPOM, pPerynmpyeTcs
TPEXXOAO0BLIM KpaHOM 1 uaMepsieTcsi potameTpom. [Ans ot6opa npo6 BoAbl U N3MepeHnst 4aBIEHUS MO BbICOTE 3arpy3ku
B KOpnyce ycTaHOBeHbl NpobooTbopHuMkM. Pacxoq Boabl onpenensieTcs MepHbiM 6akoM, a obuiee KONMYecTBO BOAbI,



npowep,UJeVl Yyepes yCTaHOBKY 3a BeCb nepuos pa6OTbI, (bMKCI/IpyeTCFI pacxogomMepom. CDI/IJ'IpraT M3 BOOOMEPHOro Gaka
no pr6OI'IpOBO/J,y C6paCbIBa}OT B KaHann3auuio.

11.20. MNocne MoHTaxa 1 Hanagkn yCcTaHOBKM NPomM3BOAdAT ee nyck. MNMepsas nopumsa punbtpaTta B TedeHme 10-15 MuH
cbpacbiBaeTcs, 3aTeM oTOupaeTcs npoba Ha xumudeckuii aHanua. MNocneayowme npobbl oTOMpatoT Yepes kaxaple 1-2
4. Korga pexum paboTbl ycTaHOBKM cTabunuampyeTcs, npoby MoxHO 6paTb Yepes 4-6 4, kaxabl pa3 uKeupys pacxog

BOAbl, CKOPOCTb (UIbTPOBaHWSA, COOTHOLUEHME "Boaa-Bo3dyX", rnokasaHue MaHoMeTpoB. [lonyyeHHble pesynbTaTbl
aHanu3oB W Apyrvie NokasaTenu 3aHOCAT B XypHarn HabmiogeHni.

12. OMUCTKA BOAbl OT CEPOBOAOPOA

12.1. 1N o4nCTKM BOAbI OT CEPOBOAOPOAA pa3paboTaHbl a3paLMOHHBIN, XUMUYECKUA U BUOXMMUNYECKMIA METOADI.

A3PALUOHHBLIA METO[

12.2. A3paLMOoHHBIN MeTo yaaneHusa cepoBogopoaa AonycKaeTcs NPMMEHATb NPU COAepXKaHuM cepoBogopoia Ao 3

3
Mr/f1 1 NPON3BOAUTENBHOCTM YCTaHOBKM A0 500 m ™ /cyT.

YpaneHvne cepoBofopoa aspauuen criedyeT OCylecTBnATb B Jerasatopax C OepeBsiHHOM XOpAOBOW Hacagkomn
(rpagupHsXx).

TexHonoruyeckue napamMmeTpbl paGOTbI gerasatopos onpenenatoT pacy4eToM.

[na npeaBapuTensHOWM OLUEHKU criegyeT NpuHMMaTh Harpysky pasHoun 30 M3 /(m 2 ‘4) Ha rpagupHIo, pacxod Bo3gyxa -

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

O heKTUBHOCTb yAaneHUs CepoBOAOPOAAa NPY a3paLmMmn Boabl B ierasaTtopax = 3aBUCUT oT ee pH 1 He npeBbilaeT
3HAYeHWI, yKa3aHHbIX B Tabn.15.

Tabnuua 15

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

2% 90 80 60 40

12.3. [erasatopbl cnegyeT pacnonaratb Ha OTKpPbITOM BO34yXe unu B nomelleHnn. CepoBoaopoA TOKCWUYEH, npu
KOHLEHTpauumM cmecn cepoBofopoaa ¢ Bo3ayxoM 4,3-46% B3pbliBoOnaceH, MO3TOMY NMOMeLLEeHNs AerasaTopoB criegyet
0o6opynoBaTh NPUTOYHO-BLITSXKHOM BEHTUNALMEN C 12-KpaTHBIM 0OMEHOM BO3ayxa.

XUMUYECKUA METO[,

12.4. XuMn4yecknin MeToq OYUCTKM BOAbI OT CEPOBOAOPOAA CreayeT NPUMMEHATb NMpU cogepXaHun ceposogopoia Ao
10 mr/n. MeTog OCHOBaH Ha peareHTHOM OKWUCIIEHMM CEepOBOAOPOAA, Koarynaumm u unbTpoBaHWM 4Yepes CKopble
dUNbTPBLI.

12.5. [Ina okucneHus cepoBoaopoda NpPpUMEHAKT XINop Wnn Xnopcoaepxalwne OKucnutTesnu, O30H, nepmMaHraHat
Kanu4a, a Takxke SJ'IeICI'pOXI/IMI/I"IeCKI/lﬂ mMeToa.

o3kl okMcnuTene u npeobnagarolime NpoaykTbl peakuum npueeaeHs! B Tabn.16.

Tabnuua 16



PeareHt [osa peareHTa, Mr Ha 1 mr Mpeobnagatone
ceposogopoaa NpoAyKTbl peakumm
Xnop 5 Cepa
8,4 Cynbdathbl
O30H 1,4 Cepa
1,9 Cynbdathbl
MepmaHraHat kanusi 3 Cepa
6,2 Cynbdatbl

Mpy onpepeneHun obLIEro pacxoda peareHTOB-OKUCIMTENen Ans obGpaboTku BoAbl HEOOXOAMMO Y4YWUTbIBATb WX
noTpebneHne Takke Apyrumy (KpOMe CEPOBOAOPOAA) OKUCTAIOLLUMMIUCA COEAMHEHUSIMU, KOTOPbIE HAX0AATCA B BoJe.

12.6. PacnpegenuTenu u cMecuTenu peareHToB ¢ BOAOKW crefyeT NPMMEHsiTb 3akpbIToro Tuna (cm. pasg.1). dunbTphl
Heob6XoAMMO NPOEKTUPOBaTb C BOAOBO3QYLUHOW MPOMbBIBKOW, MPUHMMAas [03Y KoarynsHTa Ha OCHOBAHUM OMbITHBLIX
onpegenennin. OpMEHTUPOBOYHO OHA MOXET BbITb NpuHATa 25-30 Mr/n Nno 6€3B0AHOMY CEPHOKMCITOMY antoMUHUIO.

BMOXUMUYECKUN METOL*

* CnegyeT NPMMEHsTb B 9KCNEPUMEHTANIbHOM MOpPSAKE.

12.7. MeToa o4ncTKM BOAbl OT CEpoBOAOPOAA B peakTope BMOXMMUYECKOro OKUCMEHUs OCHOBAH Ha WUCMONb30BaHWUK
rnaBHbIM 0Opa3om TMOHOBbLIX B6akTepun Thiobacillus thioparus.

12.8. B peaktope OMOXMMWYECKOrO OKUCMEHUA WMCXOAHas BOAA MPOMNYCKAETCs CHUM3Y BBEPX Yepe3 3aTOMMEHHYH
3EepHUCTYIO 3arpy3ky u OGapboTupyeTcsi BO3oyxoM, B pesynbTate 4epe3 1-3 Hegenu Ha 3arpy3ke pasBuMBaloTCs
MUKPOOPraHn3Mbl, OKACRAIOLIME CEPOBOAOPOA A0 Cepbl U CynbgaToB. YBENUYeHWe MNpPOOOIMKUTENBHOCTU U
WHTEHCMBHOCTM aspauuu BeOeT K CHWKEHWIO B COCTaBe MNPOAYKTOB peakuuy COAEPXaHUS Cepbl U YBEMNUYEHUID
KOHLEHTpauum cynbgaTos.

B cocTaB 04MCTHOI ycTaHOBKM BXOASAT (4epT.40): peakTop GUOXMMMUYECKOTO OKUCIEHWS; BO3AYXOOyBHblE arperatbl
unbTpamMn AN OYMCTKM BO3Ayxa, NodaBaemMoro B peakTtop GUOXMMUYECKOro OKUCIEHUs; Gayok ANs MpUroToBNEHUs
pacTBopa 61MoreHHOro KOMMoHeHTa - TpunonudocdaTta HaTpus; ckopble PUNbLTPLI. PeakTopkl pacnonaraoT BHe 34aHus,
npegycMaTtpuBas crieupasnbHble MeponpuaTUS MpPOTMB 3amep3aHus, a Takke MNpOTMB 3ara3oBaHHOCTU KOMOALEB M
KOJNEKTOPOB.
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YepT.40. CoopyxeHus onsa yaaneHms mapradua u3 Boabl OOXMMMYECKMM METOLOM



1 - peakTop BMOXMMUYECKOrO OKUCTEHUS; 2 - 6a4oK AN NPUroTOBNEHNSA pacTeopa TpunonudocdaTa HaTpus;
3 - ckopblIn UnbTp; 4 - BO3AYX0AyBHbIE arperatbl ¢ UnbTpamm 4ns 04YUCTKM BO3AyxXa

12.9. MeTog cnepyeT npMMeHsTb Npu Temnepatype Boabl 6-30 °C, obleM cogepxaHun cepoogopoga Ao 50 mr/n,
Xenesa AByxBaneHTHoro - Ao 0,3 mr/n, pH ncxogHoi Bogpl - 7-9. 3EKTUBHOCTL OUNCTKM BOAbI OT cepoBogopoaa
nocrne ee obpaboTkm B peaktopax u unbtpax coctasnseT 95-99%.

12.10. B cryyae 04MCTKM OT CEPOBOAOPOAA NOA3EMHbIX UMM APEHAXKHbBIX BOA, MyTHOCTb KOTOPbLIX NpeBbiwaeT 15 mr/n,
nepes peakTopoM GUOXMMUYECKOrO OKUCIEHUS HEOBXOAMMO YCTpavBaTb COOPYXKEHUSI NS OCBETNIEHUS! BOAb! C Lerblo
npeaoTBpaLleHnsi 3acCOpeHUs pacnpeaenuTenbHOM CUCTEMBI M 3€PHUCTON 3arpy3ku peakTopa.

12.11. HeobxoammocTb unbTpoBaHUS BOAbI, NpoLleaLLen Yepes peakTop OMOXMMUYECKOrO OKUCMEHUS, BbIICHAETCSA
B pesynbTate TEeXHOMOrMYEeCKUX W3bICKaHun. PunbTpoBaHWe npegycMaTpuBaeTcsi, €CnvM  MYTHOCTb  BOAbl,
npefHasHavYeHHoN Ans NUTbEeBbIX Lienen, nocne peakropa Guoxvmmuyeckoro okucnexus npesbiwaet 1,5 mrin. ®unsTpbl
cnepyeT MPUMEHSATb C 3arpy3kon kpynHocTbto 0,7-1,6 mMm u BbicoTom cnos 1,5-2 M. [poekTupoBaHue unbLTpoB
HaanexuT ocyLecTBnaTb B cootTBeTcTBUM cO CHUIT 2.04.02-84.

12.12. B T1ex cnyyasx, korga cdunbTpoBaHue 6e3 koarynsumm He obecrneumBaeT OYUCTKY BOAbl OT aKTMBHOMO Wna,
obpasytolerocss B peaktope OMOXMMWYECKOTO OKUCIEeHusi, nepen cunbTpamu Boay criegyeT obpabaTbiBaTth
koarynsiHtom. Nocne cunbTpoB HAANEXWUT NpeaycMaTpyBaTh XIIOPMPOBaHUe BOAbl 4030, paBHOM 2-3 mr/n. MNpombiBka
(UNbLTPOB - BOAOBO3AYLLIHAS.

12.13. TpombiBHbIE BOAbI UALTPOB MoOcre 06paboTkM WX KoarynsHToOM Wnu prokynsHTOM W OTCTamMBaHus
uenecoobpasHo BO3BpallaTb B peakTop BMOXMMUYECKOro okucneHusi. [poformkUTENbHOCTb OTCTaMBaHWUsS BOAbl - He
meHee 5 4. [poMbIBHbIE BOALI MOTYT COAEPXaTb MMAPOKCUA antoMUHUS (UMW XKenesa), akTUBHbBIN Ui U KOMIMOWAHYH Cepy.
MpombiBHbIE BOAbI HE cofepkaT BeLLecTB, KOTopble MpensTcTBoBany 6bl cOpocy 3TMX BOA MNW BbINABLUEMO M3 HUX
ocajika B CeTb X03AMCTBEHHO-OEKANBbHON KaHannsawumu.

12.14. Mpu pH 7-9 nponcxoanT MHTEHCUBHOE MOrNoLLEeHNne MuKpoopraHnamamu Thiobacillus thioparus pactBopeHHoOro
cepoBogopoaa u3 Bogbl. Mpu pH obpaboTaHHon BoAbl cBbIWwe 7,5 1 obLliem cofepxaHuM cepoBogopona B UCXOAHOWN
Boge Ao 20 mr/n nocrne pasBUTUS MWUKPOOPraHW3MOB (@KTMBHOMO Mra) Ha MOBEPXHOCTU 3arpysky He NpoucxoauT
3arpsi3HEHUsT OKpyKatollel cpedbl BbiOpocaMu cepoBodopofa M3 peaktopa B Bo3gyx. [lpu Gombluem cogepxaHuu
cepoBoJopoda B BoAe crieayeT MpPOBECTUM TEXHOMOTMYECKME W3bICKAHUSI Ha OMbITHO-NMPOMbILLIIEHHON YCTaHOBKE AJsi
onpegerneHusi KonM4ecTea BbIGPOCOB cepoBogopoaa. OuncTka BO3AYLUHbIX BbIOPOCOB OT CEpoBOAOPOAa MOXET OblTb
npeaycMoTpeHa U3BECTHLIMU METOAAMU.

12.15. Peaktop OMOXMMMYECKOrO OKUCIEHWUSI NPEACTaBNseT COOON pe3epByap C MEPEKPLITUEM M3 CLEMHbLIX MIUT,
3arpy>XeHHbIN WebHeM unun rpaBnem ¢ kpynHocTbio 3epeH 10-30 mm, ¢ TonwwmHon cnosi rpasusa 1,0 M. TonwuHa cnos
BOAbl Hapg 3arpyskon gosmkHa ObiTb He meHee 1,0 m. lpu o6lleln BbiCOTE peakTopa He MeHee 3 M yAenbHYyH

2 . 3 o
rmapaBnNYECKyrO Harpy3ky Ha 1 M~ nnowaan peaktopa v yaenbHbIi pacxos Bo3gyxa Ha 1 M~ obpabaTtbiBaemon BOAbI
MOXHO MPUHMMaTL Mo Tabn.17.

Tabnuua 17
O6Lee coaepxaHne YnenbHas YaenbHbIN pacxoa
CoeIHEHWI rmapaenuyeckasi g 3
CepoBoAopoaa B 3 9 Bo3dyxa, M~ Ha1m
NCXOHOI BOaE, MF/n Harpyska, M~ /(M ™ -cyT) BOAbl
o 20 210-70 2-4
20-50 70-40 4-7

Mpumedanua: 1. PekomeHgyemble napameTpbl AONS  KaXOoro KOHKPETHOro oObekTa crnedyetr MpoBepsaTb
TEXHOOTMYECKUMU U3bICKaHWSIMU.

2. B 1abn.17 gaHbl napameTtpbl npu Temnepartype Bogbl 9-10 °C. lMpu Temnepatype Boabl 6-8 °C rmgpasnuyeckas
Harpyska ymeHbluaeTcs Ha 50%, npu Temnepartype cebiwe 15 °C - ysenuumsaetcsa Ha 50%.



12.16. OTtBog BOAbLI U3 peaKkTopa cnegyet npegycmartpmeaTtb NO AepeBAHHbIM UMK NlaCTMacCoOBbIM xenobawm,
YCTaHOBJ1I€HHbIM B BerHeVI 4acTun peaktopa Takmm 06p830M, YTOObI BEpPXHAA KpOMKa Xenobos pacnonaranacb CTporo
rOPU30OHTalnbHO. PacctosHue Mexnay »enobamu AOJTKHO OblTb He Gonee 2 M. Mnowaab ogHoro peakTopa, ncxoaa u3

2
ycnoBsuA paBHOMEPHOro pacnpeaeneHna Bogbl U BO3ayxXa no ero nnowagu, cnenyet npuHMMaThb He 6onee 100 m

12.17. Yncno HesaBncMMO paboTarolmMX OTAENEHMI peakTopa NPUHMMAalOT He MeHee YeTbipeX. MpegycmaTtpuBaeTcs
BO3MOXHOCTb NMoAauyn Bcer BoAbl M BO34yxa B OOHO OTAENEHNE peaKkTopa C Lierbio NPOMbIBKU 3arpy3Ku.

HapnexwT npegycMmatpvBaTb BO3MOXHOCTb OMOPOXHEHWUSI peakTopa ANl OCYLUECTBIIEHWUSI PEMOHTHbIX paboT u
nNpoguUNaKTU4EeCKOro ocMoTpa.

12.18. Ha gHe peakTopa ycTpanBatoT ABe pacnpefenutenbHble CUCTEMbI: OOHY - ANS pacnpeaeneHns Boabl, Apyryto -
Ans Bosayxa. PacnpepenutenbHble CMCTEMbl pa3MelLaloT Ha AHe pesepByapa Mog fOXHbIM AblpYaTbiM AHULWEM, Ha
KOTOpOe yknaAblBaloT rpaBuin unu webeHb. OuameTp oTBepcTuii B Tpybax Ans pacnpenenenus sogbl - 10 mMm, war
Mexay otBepctuamu - 0,5 m. PacctoaHne mexay Tpybamm gna Bosgyxa - 0,25 m, mexay otsepctusamn - 0,15 m.
OTBepcTua B TpybGax Ans Bo3gyxa AvameTpoM 3 MM pacnonaratoT nog yrnom 45° Beepx ¢ obeux cTopoH Tpyb B
LUaxMaTHOM nopsiake.

CymmapHas nnowagb OTBEPCTUMM B KaXJOM OTBETBIEHWM CUCTEMbl Mogayvu BoAbl osmkHa coctasnAtb 0,3-0,35
nrnoLaan nonepeyHoro ceveHus Tpyobl, CymmapHas nnowafb nornepeyHbix ceveHuin oteeteneHuni - 0,4-0,6 nnowaau
NonepeYHoOro Ce4YeHust KonnekTopa.

B KoHUe Kaxzoii pacnpefenutensHon Tpybbl U Ha MarucTpany Bo3ayXOBOAOB AOMKHbLI BblTb YCTAHOBMEHbLI CTOSIKU C
3aBMXKAMW WM CbEMHbIMK 3arnylikaMu Ans NpodyBKW BO3OyLIHOW pacnpefdenuTenbHoin cucTembl. Bosayxosoabl
nepepn Nyckom B 3KCMyaTaumio NpoayBatoT, yaansas Bo3ayx Yepes creumanbHble 3a0BUKKA UNn 3arnyLLUKu.

Cuctemy Onst pacnpegeneHuss Bosgyxa HeobXoaumo pacnonaraTb Ha OOHOM OTMETKE CTPOro rOpU3OHTaslbHO.
JonycTMmoe OTKIMOHeHne AOMKHO ObITb He Gonee +3 MMm.

CKOpOCTb ABWXEHMSA BOAbLI B Ha4Yane gelpyaton Tpybel - 1-1,5 m/c, Bozayxa - 15-20 m/c, cKOpoCTb BbIxoda BO3gyxa M3
otBepctun - 40-50 m/c. MaructpanbHble BO34yXOBOAbI YKMNaabliBalOT Bbile YPOBHA BOAbl B peakTopax. Heobxoanmo
obecneynBaTb paBHOMEPHOCTb pacnpeneneHus Boabl U Bo3gyxa (He meHee 80%).

pr6bI Ona nogayvun Bo3gyxa yknagbiBaloT Ha OepeBAHHbIe UK nNiflacTMacCoBble ONnopbl U KpendaT K onopamMm XxomMmytamu
C pe3nHOBbIMU MpPOoKIagkamMun. OI'IOpr KpenAaT K AHULLY peaKTopa, XOMYTbl YCTaHaBIIMBaKOT 4Yepe3 1,0 m.

BHyTpeHHI0l0 NOBEPXHOCTL peakTopa crieayeT 3alumilaTb aHTUKOPPO3NOHHBIM NMOKPLITUEM.

12.19. [Ins TpaHCnopTMpPOBaHUS BOAbI, COAEpPXKaLLEN cepoBOAOPOA, NPEANOYTUTENBHO NPUMEHATL TPYObI:
acbectouemeHTHble HanopHble (TOCT 539-80) ¢ acbecTtouemeHTHbIMKU MydTamu Tuna CAM;

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

13 NONMaTUNEeHa BbICOKOro AasneHus u Huskon nnotHoctu MHM (FTOCT 18599-83).

ApmaTtypy HeobxoauMo MPUMEHSTb B KOPPO3MOHHO-CTOMKOM MCNOMHEHMU. MOXHO MCNoMnb30oBaTk BEHTUMM U KnanaHbl
13 nnacTtMacc (BUHMNMacTa, NoNMaTuiieHa), a Takke CTanbHY U YyryHHY0 apMaTypy, (yTepOBaHHY0 NacTMaccon Unm
pe3vHon. MaTepvan Ans MOKpbITUS BHYTPEHHEN MOBEPXHOCTU TpyD U pe3epByapoB OOMKEH NpedycMaTpuBaThCs B
cooTBeTcTBMU C "llepeyHemM MaTepuarioB M peareHToB, paspelleHHbIX [MaBHbIM CaHWTapHO-3MMOEMUONOrMYECKUM
ynpaeneHnem MuHsgpasa CCCP ans npumeHeHusi B MpakTUke XO3SIMCTBEHHO-NUTLEBOIO BodoCHabxeHus". MpoxoaHble
ranepen ans TpyGonpoBOAOB M apMaTypbl Hagnexut obopynoBaTb MPUHYAUTENbHOW BeHTMnsaumMein ¢ 12-kpaTHbiM
ob6MeHOM BO3ayxa, a Takke 060rpeBoM.

12.20. PactBop Tpunonudocdarta HaTpus [O3MpyeTcss nepen peakTopoM OMOXMMUYECKOrO OKUCIEHUSI C LIENbIO
WHTEHCMMKaUMM B criy4ae HeobXoouMOCTU pa3BUTUS TUOHOBLIX bGakTepuid. [losa Tpunonudgocdara Hatpus - 0,5 mr/n

H—
(no PD4 ). C uenblo ynydlweHnss npolecca pacTBOpeHust Tpunonudocdara HaTpus Npu NpUroToBneHnn paboyero
pacTBopa crielyeT npeycMOoTpeTb BO3MOXHOCTb 6apboTMpoBaHust BOAbI BO34yXOM B pacTBOPHOM Gake.

[o3npytoT TpunonudocdaT HaTpus HEMPEPBLIBHO B NEPUOL MyCKOHaNaAo4HbIx paboT B TeveHne 3-4 Hefenb, a 3aTem
nepuoauYeckn Npun yxyaleHmn adpdpexkra o4mMcTkn B TedeHne 2-4 CyT B MeCsL,.

PactBop TpunonudoctaTta HaTpusi HeobXoAMMO MpuroTaBnmMeBaTe B 0Gakax C aHTUKOPPO3WOHHOMW  3alUTOMN.



KoHueHTpaunio paboumx pactBOpoB Haanexut npuHumatb 0,5-3% B pacyeTe Ha TEXHUYECKUIA MPOAYKT,
NPOJOIKUTENBHOCTL PACTBOPEHUST C MPUMEHEHVMEM MEeXaHWYeCKMX MELUanoK WM coxatoro Bo3fayxa 4 4 - npu
Temnepatype Boabl 20 °C, 2 4 - npy TemnepaType Boabl 50 °C.

Ecnu aHanua nokaxeT, YTO B peakTope GMOXMMWYECKOro OKWCIIeHUsI oTnaraeTtcs kapBoHaT Kanbuus, To Ans
npeaoTBpaLleHns 3apacTaHnsa 3arpy3ku peaktopa pacTeBop Tpunonudgocgara HaTpusi 4O3MPYHOT MOCTOSAHHO (A03a 2 Mr/n

no Poi_ )-

12.21. Tpn CyMMapHOM COfEPXaHUM aMMOHWSI, HUTPATOB U HUTPUTOB B MPUPOAHON Bofe MeHee 0,2 mr/n (no 1)
crnefyeT npegycMatpuBaTth [03MpPOBaHME B WCXOOHYH BOAY Takke aMMuaka B kadecTBe GMOreHHOro KOMMOHEHTa.
[o3npoBaHne ammmnaka ocyLLECTBIAETCS HENPEPLIBHO B NepMog NyckoHanagouvHblx paboT B TeveHune 2-3 Heaenb 4030M

0,5 mr/n (no M), a Takke nepuoanueckn B criyuae yxyaweHns 3cppeKTMBHOCTY OYMCTKM BOAbl OT CEpoBoaopoaa B
TeYeHne HeCKomnbKnX AHen 2-3 pasa B rod. [na Ao3npoBaHNa ammumaka MOXHO UCnonb3oBaTth xnopatop. B xnopatopHoi
He [OMMKHblI HaXOAUTbLCA OOHOBPEMEHHO BannoHbl C aMMMakoM K XIopoM BO u3bexaHve obpa3oBaHWsA XIOPUCTOro
ammoHus. BannoHbl ¢ ammyMakoMm Heob6XxoAMMO XpaHUTb OTAENMbHO OT GannoHoB C XnopoM B cooTBeTcTBUM co CHul
2.04.02-84. JosupoBaTb aMMraYvHyto BOAy cregyeT no MeTannuyeckum Tpybam.

12.22. Mpun obpaboTke B peakTope OMOXMMMYECKOTO OKUCIIEHWSI BOAA MOXET cTaTb HecTabunbHon. B pesynbraTe
OKMCIEeHVs1 cepoBofopoaa A0 cynbdaToB M 0bpasoBaHUsi cepHOM kucrnotbl pH Boabl noHwxkaeTcs. B pesynbrate
aecopbummn 13 Bogbl HacT pacTBOPEHHOIO AMoKkcuaa yrnepoga npy 6apbotmpoBannm Bogbl Bo3gyxom pH obpaboTtaHHown
BoAbl NoBbilwaeTcss. CyMMapHoe BrvsiHME 3TWX MPOLIECCOB criedyeT onpeaensiTe 3KCNeprMEHTanbHO Npu BbINOMHEHWUU
TEXHOIOMMYECKNX U3bICKAHWUIA.

Boga, HanpaBnsiemass notpebutento, AoskHa ObiTb crtabunbHa. OueHKy CTabunbHOCTM BOAbI pPeKOMeHAyeTcs
BbINOMHATE 3KCNEpUMeHTanbHO. pn OTCYTCTBUM AaHHbLIX TEXHOMOTMYECKUX WU3bICKaHWA OLEHKY CTabunbHOCTM BOAbI
NPOWN3BOANAT MO UHAEKCY HacbILLEeHWs1 BOAbl kapGoHAaTOM KanbLusi Ha OCHOBE XMMMUYECKMX aHaNM30B, BbINOSIHEHHbIX MpK
npoBeaeHUN UCNbITaHUIA MOAENbHOWM YCTAHOBKM MO OYMCTKE BOAb! OT CEpOBOAOPOAA.

13. OGEC®TOPUBAHUE BOAbl METOAOM KOHTAKTHO-COPELIMOHHOW
KOArynsaumu

CYWWHOCTb METOAA U OBJIACTb NMPUMEHEHUA

13.1. 06eCCbT0pMBaHMe BOAbl MeTOAOM KOHTaKTHO-COp6U,I/IOHHOI7I Koarynaumum oCHOBaHO Ha CcnocoBHoCTH npoayKkrToB
rmaponunsa antoMNUHUEBDBIX KOArynaHToB (CepHOKI/ICJ'IOFO alrltoMnHUA, oKcuxnopuga aJ'IPOMVIHMﬂ) n3ernekatb qZ)TOp 13 BOAbl.
ﬂpou,ecc BblAeNeHna anopa M3 BOAbl 3HaAYUTEsIbHO I/IHTeHCI/ICbVILlI/IpyeTCH B 3€pHUCTOM cClioe (bVIJ'IprOBaJ'IbHOFO
COOpYyXeHunda, Hanpumep, TUNa KOHTAKTHOro ocBeTnuTend. B atom cny4vae COp6LI,VIF| cpTopa OCyLleCTBnAeTCA Ha
NOBEPXHOCTU KOHTaKTHOMN 3epHVICTOI7I cpeabl.

13.2. Ona obecneveHus Tpebyemon rnybuHbl K 3dekTMBHOCTM npouecca obecdTopuBaHns Heobxoamma
npegBapuTenbHas 3apsiika 3arpys3ky - HakonneHue B Hel u3bblTka rmaponv3yemblX B BOAE CONeEW, COAepalimx
rMapoKcna antoMuHus. 3apsaky crnegyeT OoCyWwecTBNSATb B CAMOM Havarne Kaxagoro ounbTpoumkna U Npou3BoanTb NyTem
nogayu B Bogy B TeyeHue 1-2 4 NoBbILWEHHOW A03bl KoarynsHta. 3ateM 40 KOHUa unbTpouukia B Bogy He06XxoamMmMo
BBOAMTb pabouylo o3y koarynsiHTa, kotopasi B 3-5 pa3 MeHee 3apsgHoW. [Ins MOBbILWEHUS NMPOYHOCTWM Oocafka npu
MOBBILLIEHHOM COAepXaHun dTopa B MCXOOHOW BOAE [OOMOSHUTENbHO BO3MOXHO BBeAeHVMe B Body (IoOKynsHTa-
nonvakpunammnaa.

13.3. Obnactb NpUMEHEHNss MeToA4a OrpaHNYMBAETCA CReayHLMMN OPUEHTUPOBOYHBIMU 3HAYEHUAMK MoKasaTenemn
KayecTBa WCXOQHOW BOAbl, KOTOPble B KaXAOM KOHKPETHOM Cryvyae HeobGXoAMMO KOppekTUpoBaTb MPOGHBIMU
TEXHOMOIMYECKNMM U3bICKaHuaMU: hTop - He Gonee 5 Mr/n; )XecTkoCTb - He MeHee 1,5-2,0 Mr-ake/n; Wweno4HocTb - Ao 3-5
mr-ake/n; pH - 7-8; ceposogopog, - 8o 1,5-2,0 mr/n; xxene3so (1) n (Ill) - o 5 mr/n.

13.4. MeToa pekoMeHOyeTCH WCMOoNb30BaTb Ha CTaHUuMAX npoussoauTenbHocTbio  1600-20000 M3/cyT. Mpn
COOTBETCTBYIOLLEM TEXHUKO-3KOHOMMYECKOM OBOCHOBaHUM BO3MOXHO MPUMEHEHWe MeToda ANs cTaHumin Gonbluen
npousBoAUTENBLHOCTU. pU MeHbLUEen NPon3BoAMTENbLHOCTM obecdTopuBaHWe criedyeT OCYLEeCTBMATb Ha YCTaHOBKaXx
Tvna "Ctpysa" (cm. pasa.14).



COCTAB COOPYXXEHUN N CXEMA PABOTbl CTAHLIMW OBEC®TOPUBAHUA

13.5. B cocTaB OCHOBHbIX COOPY>XEHUI CTaHLUMM 06ecToOpuBaHUS criegyeT BKYaTh:

KOHTaKTHYt0 Kamepy, COCTOSILLYI0 U3 [OBYX CMEXHbIX WM OTAENbHO pPacronoXeHHbIX cekumin. OpgHa m3 cekumi
npegHasHayeHa Ans nofgayn B BoAYy MOBLILEHHOrO 3apsiAHOrO pacxofa koarynsiHTa, apyrast - ons seoga paboyero
pacxoga*;

* I'Ip|/| NPOEeKTnpoBaHNN MOryT ObITb paccMOTpeHbl N Apyrne BapuaHTbl nogayvyn B BOAY NOBbIWEHHbIX 3apAdHbIX 003
KoarynsaHTta.

hunbTpoBanbHbIE COOPYXEHMS C BOCXOASLLMM NOTOKOM BOAbl - KOHTAKTHbIE OCBETNUTENM;
pe3epByap Ans cbopa nepsoro unbLTpaTa;

pesepByap Ans cbopa 06echTOpeHHON BOAbI (pe3epByap YNCTOM BOAbI);
pe3epByap-0TCTOMHWK NPOMbIBHbIX BOA,.

Kpome TOro, Ha ctaHumm obecdTopmBaHuA cnegyeT npeaycMmaTpuBaTb peareHTHOe X03AWCTBO ANS MPUrOTOBMEHUS U
O031POBaHNsA PacTBOPOB KOaryrnsiHTa, LUENOYHOro peareHTa v nonvakpunamuaa, yctponctea Ansi obessapaxuBaHus
BOAbl U 06paboTkM ocagka.

13.6. MpuHuMnManbHas cxema CcTaHUMM MNokasaHa Ha 4epT.41. Bopa, 3abupaemasi n3 Bogosabopa, nogaeTtcsi B
KOHTaKTHYt0 kamepy 1 obpabaTtbiBaeTcsl B Havane unbTpoumMkna 3apsgHbiMY, a 3aTemM pabounmy go3amu koarynsiHta. B
KOHTaKTHbIX OCBETNMTENsX BOAa MNPOXOAMT CHU3Y BBEPX Yepe3 Crion 3apshkKeHHOW UNbTpylowen 3arpysku, rae
ocBobOXaAaeTcsi OT MOBbIWEHHbIX KONMyecTB Topa, 3aTeM unbTpaT nocrnefoBaTenbHO MOCTynaeT B pe3epByapbl
NPOMBIBHON M 4YMCTON BOAbl: MeEpBbI (bunbTpaT HanpaBnAT B pe3epByap MPOMbIBHOW BoAbl (B TeYeHMe nepuopa
3apsakKn), NOCne OKOHYaHMA npoLecca 3apsifkv - B pe3epByap 4ncTton (obecdtopeHHorn) Boakl. [epen noctynneHnem B
pesepByap BoAa noasepraeTtcsa obessapaxvsaHuio. Bogy us pesepsyapa nepsoro dunbTpaTta UCMonNb3yoT TOMbKO ANs
NPOMbIBKW KOHTaKTHbIX OCBETNUTENEN.

YepT.41. MpuHumMnmansHasa cxema paboTbl CTaHUMM 06ecdhTopuBaHns BoAb!

1 - apTe3naHckasi CKBaxwvHa; 2 - 3apsigHasi kamepa cMmecuTenst; 3 - nogaya KoarynsiHTa;
4 - paboyas kamepa cMecuTens; 5 - KOHTaKTHbIN OcBeTNUTEND; 6 - pe3epByap cbpoca nepsoro huneTpaTa;
7 - nogaya cogpl; 8 - pesepByap-0TCTOMHUK NPOMbIBHOM BOAbI; 9 - nogava xnopa; 70 - pe3epByap YMCTOW BOAbl;
11 - nogaya Boapl noTpedutento

CTOo4YHblEe BOAbI OT NPOMbIBKMA KOHTaKTHbIX ocBeTnuTenen cnenyet CﬁpaCblBaTb B peSepByap-OTCTOIZHVIK MNPOMbIBHbIX
Bog. Nocne oTcTtaMBanua n HeVITpaﬂMIBaU,VIVI LeNio4bi0 OCBETIIEHHY0 BOAY UKW HanpaenAaAlT B rofnoBy coopy>|<eH|/u7|, nnn



CGpaCbIBaPOT B kaHanu3auuo. Cbipoi 0cagoK NoAaroT Ha COOPYXKEeHMUS MO ero 06p860TKe.

13.7. KoHTaKTHyI0 Kamepy crieqyeT ycTpavMBaTb NO TUMY BXOAHOW KaMepbl, MPUMEHAEMOW AMS CTaHUMN KOHTaKTHOro
OCBETNEHUsI Npy ocBeTneHun u obecuBeunBaHun Boabl (no CHulM 2.04.02-84). Bpems npebbiBaHus BoAbl B 3apsiaHON
CeKUMM JOIMKHO COCTaBnsATb 2-3 MWMH B pacyeTe Ha 3apsfKy OJHOro KOHTaKTHOro ocBeTnuTens, B paboyen cekuum - 3-5
MWH B pacyeTe Ha obLwmin pacxon BoAbl CTaHLMM.

KOHCTPYKTMBHO-TEXHOMOIMYECKNE  pELUeHUs  KOHTaKTHbIX OCBETNMTEenen craHumm obecdTopmBaHMS  BOAbI
pekomMeHayeTcs NpuHMMaTh Takke B cooTBeTcTBMM co CHUIM 2.04.02-84. CkopocTb hunbTpaummn NnpMHUMatoT pasHon 3-4
M/4 (npw cogepxaHum pTopa B UcxogHon Boae 4-5 mr/n) n 4-5,5 m/y (Mpu ucxogHoM copepaHumn dptopa meHee 4 mr/n).
OcTanbHble MapaMeTpbl NPUHUMAIOT CreaylLMMKU: BbICOTY Criosi ounbTpylowen 3arpy3km - 2,0 M; 3KBUBaNEHTHbIN
anametp 3arpy3ku - 1,0-1,2 MM; KO3PULUMEHT HEOOAHOPOAHOCTY - 2,2-2,5. NpoaomKUTENBHOCTD LMKNa NPU yKa3aHHbIX
napameTpax pekoMeHayeTca npuHnumathb 12-18 4 B 3aBMCMMOCTU OT UCXOL4HOMO coaepaHusa gpropa.

13.8. lpoekTnpoBaHMe peareHTHOro XO03AWCTBa criedyeT ocylecTBnAaTb B cooTBeTcTBUM co CHull 2.04.02-84.
OpUEHTUPOBOYHLIE [03bl PeareHTOB PEKOMEHAYHOTCS CrieayoLume:

[03a KoarynsiHTa - CEpHOKMUCIIOro antoMuHmns - no 6e3sogHoMy npoaykTy: 3apsgHas - 300-500 mr/n, paboyas - 65-130
Mmr/m;

[03a coabl AN HenTpanu3aumm NpoMbIBHbIX BOA U ocagka - 50-80 mr/n;
nosa nonuakpunamuaa (MAA) - 0,1-0,3 mr/n.

MpumeHeHmne MAA pekoMeHayeTcs npegycmaTpuBaTb Npu cogepxannm ptopa B McxogHom Boge cebiwe 3 mr/n. NMAA
BBOOSAT B KOHLE paboyel CeKLMn KOHTaKTHOM KaMepbl.

MapameTpbl NPOMbIBKM  KOHTaKTHbIX OCBETNUTENEN (MHTEHCUMBHOCTb, MPOAOIMKUTENbHOCTb) MPUHMMAOT B
cooTBeTcTBUM co CHuIM 2.04.02-84.

Obe33apaxunBaHne obecToOpeHHOM BOAbl MPOU3BOAAT C Y4ETOM MECTHbIX YCIOBMIA M B COOTBETCTBUMM C OOLLMMMK
pekomeHgaumamm CHul 2.04.02-84.

Pe3epByap-OTCTOVIHMK NPOMbIBHbIX BOA CrieayeT pacCyYnTbiBaTb Ha BpeM4A I'Ipe6bIBaHI/IF| MX He MeHee 2 4.

CoopyxeHus u ycTpoicTea no obpaboTke NPOMbIBHbIX BOA 1 0Cadka NpOEKTUPYHT B cooTBeTcTBUM co CHuMM 2.04.02-
84, npy 3TOM MOryT BbITb NPUHATHLI CriedyoLne OPUEHTUPOBOYHbBIE pacyeTHble NapameTpbl:

KOHLeHTpauus TBepAon hasbl yNnoTHEHHOrO ocagka nocne 6-8-4acoBoro ynnoTHeHus - 1,5-1,8 r/n;

o6bem ocagka - 2,5-3% KonmyecTBa NPOMbIBHbIX BOA,.

14. YCTAHOBKU TUMNA "CTPYA" ONA OYUCTKU NOBEPXHOCTHbIX U NOA3EMHbIX BO[]

HA3HAYEHUE U OBJTIACTb NPUMEHEHWUA

14.1. VYcrtaHoBkum Tuna "CTpys" npepcTtaBnsioT cobolt Habop 3MeMeHTOB MOMHOM  3aBOACKOM TOTOBHOCTM,
MOHTUPYEMbIX Ha MECTE TMPUMEHEHUSI W CEPUIAHO BbIMYCKAaEeMbIX OTEYECTBEHHOW MPOMBILLNEHHOCTbIO. OHK
npegHasHaveHbl AN O4YUCTKM (OCBETNEHMS N obeclBeYnBaHmnsl) NOBEPXHOCTHBIX BOA, a Takke Ans obedxenesvBaHus,
obecTOpUBaHMSA M YMAMYEHWs MNoA3EeMHbIX BOA4, M MOryT ObiTb MCMOMb30BaHbl MPW BOAOCHAGXKEHUN CENbCKUX U
MarnoHaceneHHbIX MecT, 6a3 oTapbixa, BaXTOBbIX MOCENKOB U T.M.

14.2. MNpu “cnonb3oBaHUKN YCTAHOBOK MCXOAHAasA BoAa AOMKHa OTBeYaTh crieqyomm TpeGoBaHnam:

NPV OYMCTKE MOBEPXHOCTHbIX BOA UCXOLHOE COAEep)KaHue B3BeLUeHHbIX BewecTs - o 1000 mr/n, uBeTHocTb - o 120
rpag. Vicnonb3oBaHue yCTaHOBOK Arsi OYMCTKM BoAbl ¢ 6oree BbICOKMM coaepXXaHMeM B3BELUEHHbIX BELLECTB BO3MOXHO
TOMbKO MPU  MPUMEHEHUN NNaBy4YnMx BOOO3a0OOPOB-OTCTOMHWKOB WM COOPYXXEHWA K obopyaoBaHus  Ans
npenBapuTENbHOIrO OCBETNEHMS BOAb! (KOBLUEN, 3anpyad, 3eMIIsiHbIX OTCTOMHMKOB U Ap.) U ¢ 6ornee BbICOKOW LIBETHOCTLIO
- NPy 060CHOBAHMMN TEXHONOMMYECKUMU N3bICKaHUAMU;

npu obeaxenesnBaHuu copgepxanue xenesa - 10-50 mr/n, cepoBogopoaa - Ao 2-3 mr/n, cBOGOAHON YrNekUcnoThl - 40



150 mr/n, okucnsaemocTb - Ao 30-40 mr/n Og , pH>5,8;

npu ymsr4eHun obLuas xxectkocTb - Ao 12-18 mr-aks/n, kapboHaTHas ecTkocTb - Ao 8-10 mMr-aks/n;
npu obecdTopmBaHnM cogepxaHue dtopa - o 5 mr/n, cynbdartos - Ao 350 mr/n.

Mo ocTanbHbIM PUINKO-XMMUYECKUM MOKa3aTeNsiM Ka4ecTBO MCXOA4HOW BoAabl A4OMKHO cooTBeTcTBOBaTh TOCT 2761-
84.

14.3. lMpn COBMECTHOM cogepxaHun B obpabaTbiBaemMon BoAe WM3ObITOYHBLIX KOHLIEHTPALMI COMEn >KeCTKOCTU Wt
Xeresa TEeXHONOorUsi ymsirdeHnst Boabl obecneynBaeT 0O4HOBPEMEHHO 1 ee 0be3xernesnsaHme.

14.4. Tlpn BbINOMHEHUN YCNOBWMW, YKa3aHHbIX B N.14.2, NpMMEHEHWe YCTaHOBOK MO3BOMSET nonyyatb BOAY,
oTtBevarowyto NOCT 2874-82.

14.5. TPOM3BOANTENLHOCTL CEPUIHO BbINYCKAEMbIX YCTAHOBOK MPUMEHNTENBHO K OYMCTKE NOBEPXHOCTHLIX BOA [y
pasHa 100, 200, 400 n 800 M3 lcyT.

Mpon3BoaNTENBHOCTL YCTAHOBOK B peXMMax yMsirdeHnsi, obeaxenesmBaHns u obecTopmBaHis BoAbl pacCUUTbIBAOT
no doopmyne

Qp&l:"{ = QTI‘II[ KEIT ’ (51)

roe KDT - K03(pPULMEHT OTHOCUTENBHOTO M3MEHEHWSI NMPOU3BOAMTENBHOCTM YCTAHOBOK MO CPaBHEHMUIO C PEXMMOM

OYUCTKN NMOBEPXHOCTHbIX BoA (cM. Nn.14.23.3, 14.24.6, 14.25.4).
COCTAB U TEXHOJIOTMYECKUE CXEMbI PABOTbl YCTAHOBOK

14.6. OCHOBHbIE 3/1EMEHTbI BOAOOYNCTHOWN YCTAHOBKM 41151 O4UCTKM NOBEPXHOCTHBIX BOA, NPEACTaBMeHbl Ha YepT.42.

YepT.42. MpuHumnuansHasa cxema paboTbl ycTaHOBOK Tuna "Ctpya”



a - ycraHoBka npoussogutenbHocTbo 100 n 400 M3 /cyT; 6 - ycTaHoBKa npoussoauTensHocTbio 200 n 800 M3 lcyT;
1 - Hacoc nogaym Bodbl; 2 - ceTyaTbiM UnbTp; 3 - cMecuTensHasa anadparma; 4 - BBOA, KoarynsHra;
5 - Bnok koarynupoBaHus; 6 - 6nok obe33apaxuBaHus; 7 - HACOCbI-003aTOPbl; 8 - onepauVoHHast 3aABNXKa;
9 - oTCcTOMHUKK; 10 - hunbTpbl; 171 - BBOA XroppeareHTa; 12 - BogoHanopHasi 6alluHs;
13 - npoMbIBHOM OTCEK; 14 - nogayva BoAbl NOTpeduTensam

14.7. Cxema paboTbl YCTAHOBKM B PEXUME OYMCTKM MOBEPXHOCTHbLIX BOA crneaywas. icxogHas Boga 3abupaetcs us
BOAOMCTOYHMKA HacocamMm W noJaeTcs Ha ycTaHoBKy. PacTtBop koarynaHta B Tpebyembix gosax (npu pabote B
peareHTHOM pexume), BblbpaHHbIX HA OCHOBaHWUM NPOGHBLIX NabopaTopHbIX UCTbITaHWUIA, BBOQUTCS BO BCAChIBaOLLMIA UMK
HanopHbIN naTpybok Hacoca. Obe33apaxuBaloLmii pacTBOp XfoppeareHTa BBOAMTCA B (PUMbTPOBAHHYKO BOAY, a Mpu
HeobX0MMOCTU - TaKKe Y B UCXOAHYH0 BOAY.

CmelweHne peareHToB ¢ obpabaTbiBaeMon BOAOM CReAyeT OCYLWeCTBMATb HENocpeacTBEHHO B Hacoce wunu B
HanopHoMm TpybonpoBoae A0 Kamepbl xronbeobpasoBaHus. Ons 3agepaHus KpynHbIX MnaBatowmx npuMeceit nocne
Hacoca ycTaHaBnueaeTcs rpyobivi punbTp. Mporasa rpybein hmnbTp, Boga NOCTynaeT B kamepy xronbeobpa3oBaHus, B
KOTOpOM nocrne BBoAa koarynsHta o6pasyloTcs XSofnbsi ruapata OKUCKU antoMUHWST C U3BMEYEeHHbIMU U3 BOAbI
B3BELLUEHHbIMU W KOnnouaHbIMM Yactuuamu. O6pasoBaBluMecsl B KaMepe XJoMnbs HEMOCPEACTBEHHO MOCTynakwT B
OTCTOWHMK. lMpy OBWXEHUM BOAbl B OTCTOMHMKE B TpyGax U MeXTpPyGHOM ero mpocTpaHCTBE MPOMCXOAST BbiMajaHue
B3BECW W WHTEHCMBHOe ee ocBeTneHne. OOHOBPEMEHHO MNPOM3BOAMT CMOM3aHWe 4YacTu ocafjka B Kamepy
XIonbeobpa3oBaHus.

OTCcTOEHHas Boaa C OCTAaTOMHOM MYTHOCTbLIO MPOXOAUT PUILTP, B KOTOPOM NPOUCXOANT €€ OKOHYaTENbHas OuMCTKa.

Mpongsa cdunbTp, BOAa Noa OCTaTOMHbIM HanopoM nocTynaeT B 6ak BOAOHAMOPHOM OaluHK, OTKy4a HanpaBnseTcsa B
3aBWCMMOCTM OT YCIIOBMIA B BOOOMPOBOAHYIO CETb, B pe3epByap MM K HacOCHOW cTaHuuu (BToporo nogbema). B
HanopHoun GallHe npegycMmaTpuBaeTcs OTOOP BOAbI HA MPOMBIBKY C obecrnedyeHMem rapaHTMpOBaHHOrO 3anaca. Ons
yOoaneHus HakannuBalLMXCsl B YCTAHOBKE 3arpsi3HEHWI npegycMoTpeHa ee nepuopuyeckas npombiBka. lNpu atom
npomMbIBHasi Boaa m3 GalHW, nocTynasi Ha UNbTP CHU3Y BBEPX, paclUMpsieT ero UnbTPYHLLY 3arpy3ky, BbIHOCSH
HaKoMMBLUMECS 3a (PUNLTPOLMKN 3arpsi3HEHWUs, @ 3aTeM MOCTYNaeT B OTCTOWHWK W CMbIBAET HaKOMUBLUMIACA B HEM
0CafioK.

OGopynoBaHue A1 KoarynvMpoBaHusl BOAbl BKIOYaET [ABYXCEKLUMOHHbI 6ak C NepeHOCHOW 3reKTpoMeLllankon u
Hacoc-fo3aTop Ans BBeAEHWUA pacTBopa peareHTa. [Ina obeasapaxuBaHUsi UCMONb3YOTCA 3MEKTPOSIM3HbIE YCTAaHOBKU
OH-1 unu 3H-5. Mpu MX OTCYTCTBUW OCYLLECTBSIOTCS NPUTrOTOBIIEHWE U J03MPOBaHWE XIoppeareHToB - rMrnoxsoputa
KanbLus Uy XNopHoO U3BECTY.

14.8. OCHOBHbIMW OTNUYMTENbHLIMW 3NIEMEHTAMU YCTAHOBOK [Af1s1 OYMCTKU MOA3eMHbIX Bof (4epT.43) aABnswoTcs
NPOMEXYTOUHbIA Dak-aspaTtop (rasooTaenuTenb) U 6NOK ANs NPUrOTOBMEHUS LWENOYHBLIX peareHToB (Mpy yMSArYeHun 1
obeaxenesmBaHun Boabl). B psige cnyvyaeB MoxeT notpeboBatbcs 6Gonee npomsBoaMTENbHOE [LO3MPOBOYHOE
ob6opynoBaHue. Kpome Toro, npu onpeneneHHbIX ycnoBusix Ansi obessapaxumBaHusi BoAbl BMECTO XIlOppeareHToB MoryT
ObITb UCNOSb30BaHbl baKTeEPULMAHbIE YCTAHOBKK (CM. N.14.13).

2.2

YepTt.43. MpuHuunuanbHasa cxema obecdTopmBaHus, obexenesnBaHus U ymsardeHnst Bogbl Ha yctaHoBkax Tuna "Ctpys"



1 - Bogo3abop; 2 - aspauunoHHbIn Bak; 3 - 6nok nogenaynsaHus Boapl; 4 - 6ok koarynupoBaHus BoAbl;
5 - Hacocbl-go3aTtopbl; 6 - HACOC NCXOAHON BOAbI; 7 - TOHKOCIOWHbIA OTCTOWMHUK; 8 - CKOpbIN onnbTp;
9 - 6akn obe33apaxnBaHns BoAbl xnoppeareHToMm; 10 - 6ok obessapaxmBaHus Bogbl Ha GakTepmumMgHOM annapare;
11 - BogoHanopHas balHs; 12 - nogaya BoAbl noTpedbutensm

14.9. Cxema paboTbl YCTAHOBKM B pexume obedxenesmBaHusa Bogbl cneayowas. McxogHasa Boga, noctynatwowiasi ot
CKBaXMH, oboralaeTcsi KUCNOpPOoAOM C MOMOLLbI0 pa3bpbi3rMBaHUsl ee Yepe3 HacadKy C oTpaxaTenem B aspauyoHHOM
Gake, roe NPOUCXOAUT TakkKe YacTUYHOE BbILENEHNE U3 Hee YITIEKUCIOThI U APYrMX PAcTBOPEHHbIX ra3oB. 3aTtem BoAy C
MOMOLLbI0 HacoCOB MOAAT Ha OCHOBHbIE TEXHOMOrMYECKME COOPYXKEHWUSI YCTAHOBKM - TOHKOCIOMWHBLIA TpyByaThlin
OTCTOWMHMK CO BCTPOEHHOW KaMepow Xrnonbeobpas3oBaHMs U CKOPbIA 3ePHUCTLIN unbTp. MNMepen oTCTOMHWKOM B BOAY C
NMOMOLLbIO HACOCOB-A03aTOPOB AO3UPYIOT PACTBOP MIM CYCMNEH3MIO LLEMOYHOro peareHTa (M3BecTu unu coabl). B kamepe
xnonbeobpa3oBaHMsa BoAa NPOXoanT Yepes3 00pasyoLnnecs Crion XNonbeBUAHOMO BbICOKOKOHLEHTPMPOBAHHOIO ocajgka
TMAPOOKUCK Xenesa, KOTOPbIA CO3[jaeT XOpOLUME YCIOBUS ANs ee OCBETIIEHNSI B TOHKOCIIONHBIX 3fIEMEHTax OTCTOMHMKA.
OkoH4YaTenbHas OYMCTKa BOAbI MPOMCXOOUT B CKOPOM (buUnbTpe, Mocre KOTOpPOoro oHa noctynaeT B 6ak BogoHaNoOpHOM
BaLuHn.

14.10. Mpu ymsirdeHUn BoAy Takke Heo6GXoOMMO noABepraTb aspauuu Ons BbAENEHUs YINeKUCnoThl U ApYrux
pacTBOpPEeHHbIX ra3oB. 3aTeM B Hee [06aBNAT HE0BX0AMMOE KONMUYECTBO LLENOYHbIX PeareHTOB (M3BECTM UMW COAbI, a B
psife cnyyaes - o6a peareHTa OHOBPEMEHHO).

B kamepe xnonbeobpa3oBaHMs OTCTOMHMKA MPOMCXOoaMT npouecc obpa3oBaHusi kapboHaTta kanbuus U TMAPOOKUCH
MarHusi. BbloeneHnme OCHOBHOro KonuyecTBa oOpasytowencs TBepaon asbl 3TUX CONMel OCYLLECTBMSETCS B
TOHKOCIIOMMHOM OTCTOMHMKE, @ OKOHYaTeNbHOe OCBETNEHVEe BOAbl MPOUCXOAUT B MecHaHoM unbTpe.

14.11. Onsa nogwenaynBaHns Boapl (Npy ee 06e3xenesnBaHnumn n ymaryeHnm) crieqyeT B NEPBYO o4epenb NPUMEHSATb
M3BECTb B BMAE MNOPOLUKOOOPA3HOro HeraweHoro npoaykta (MyLWOHKM) WM raleHylo W3BecTb B BUOE TOTOBOro
M3BECTKOBOrO MOSOKa unmn Tecta. Kak ncknodeHune, npy COOTBETCTBYIOLLEM TEXHONOMMYECKOM U TEXHUKO-9KOHOMUYECKOM
000CHOBaHWM Anst noALlenadmBaHia BOAbl MOXET ObITb UCMOMb30BaHa coda. B cnyyae npumeHeHus raweHoro npogykra
B peareHTHOM XO35CTBe crnegyeT npegycMaTpuBaTb 0akm MOKPOrO XpaHeHWst C YCTPOWCTBOM AfS NepeMeluvBaHus
CyCMeH3un cxaTbiM BO3OQyxoM. B kauecTBe pacxofHbix GakoB crnegyeT ucrnonb3oBaTb 6akuM peareHTOB C CUCTEMOM
nepeMeluMBaHma CxXaTbiM BO34yXOM, C WCMONb30BaHWEM PELMPKYMSALMOHHOMO Hacoca WM CTaHdapTHble
NPOMbILLNEHHble 6akM (C MexaHU4eCcKMM UMU rMApaBfuYeckum nepemelurBaHueM). [ns nepekaymBaHus M3BECTKOBOIO
npoaykta n3 6akoB MOKPOro XpaHeHus B pacxoaHble 6aku cnegyeT NpUMEHATb CrieuuanbHble HAcoChl Ansi CYCNEH3UA.
Mpu ncnonb3oBaHWM HeraweHon KOMOBOW M3BECTW criefyeT npefycMaTpuBaTbh CTaHAapTHbIE CEPUAHO M3rOTOBIEHHbIE
MEXaHW4YeCKNe W3BECTEracuUTeENM UNu LIApoBble MeENbHULbI. PekoMeHayeTcss UCnonb3oBaTb MOKPbLIA MOMOST M3BECTH,
obecneunBatoLwmii KpynHOCTb YacTuy, u3sectr ao 0,03-0,04 mMm, Npu STOM rOTOBOE M3BECTKOBOE MOMOKO HEOBX0auMO
cnvBaTb B GakM MOKPOro xpaHeHusi. lMpu cooTBeTCTBYyKOLEM OOOCHOBaHWM [OOMYyCKAeTCsl MPUHMMAaTb CXemy Ansi
Nosy4yeHnsi 3BECTKOBOrO MOJSIOKa B caTypaTopax ABOMHOIO HacCbILLEHMS.

Mopavy Bo3gyxa Anst nepeMeLLnBaHNs PEKOMEHAYETCS OCYLLECTBSATh C NMOMOLLbIO KOMMNAKTHBIX KOMNPECCOPOB TuMna
CO, obopynoBaHHbIX COOTBETCTBYOLLMMM PECUBEPAMU.

[loanpoBaHMe LWEenoYHbIX peareHTOB criedyeT OCYLIEeCTBNSATb Hacocamu-go3atopamu Tuna HI unu ¢ nomoLbto
NPOTOYHOrO A403NPOBaHUSA LEHTPOBEXKHBIM HACOCOM M BAYKOM MOCTOSIHHOIO YPOBHS.

14.12. Npwn obecdTopuBaHNM BOAA U3 CKBaXMH MOCTYNaeT B MPOMEXYTOYHbIA a3paunoHHbIA bak, HeobxoanMbii B
AaHHOM crnyyae Ans npeAoTBpaLleHns BO3MOXHOW (noTauum pacTBOPEHHbIX ra3oB B OTCTOWHMKE yCTaHOBKM. JTOT bGak
ABNSETCA TakKe perynvpyloLlein eMKoCTbio Mexay nogs3emMHbIM Bogo3abopom 1 yctaHoBkow. Boga n3 6aka 3abupaetcs
Hacocamu ycTaHOBKW 1 obpabaTbiBaeTcs KoarynsaHTOM - CEPHOKMCIIbIM antoMyHnem, obnagatLmm TopceneKkTBHLIMA
cBoncTBamu (pTop copbrpyeTcs Ha MOBEPXHOCTW OcajKa Conen antoMUHUS, BbIAENSIOLWMXCS U3 BOAbI NPU KOarynaumu).

[Ons nHTeHcudukaumm BblAeNeHUs ocagka npy MOBbILEHHOM cofepxaHuu ¢Topa B Boge (cBbiwe 3-3,5 mr/n)
HeobXoAMMO LOMNOSHUTENBHO BBOANUTL B BOAY ONOKYNSHT - nonnakpunamug (MAA).

OcBeTrneHune Boabl, kak U B NpeablayLmnx criyydasix, cnefyeT OCyLwecTBNATL B TPyGYaTOM OTCTOMHUKE U hunbTpe.

MpuroTtoBneHne pacteopa KoarynsHTa He UMEET MPUHUMUNMANbHLIX Pa3NUYMi N0 CPABHEHWUIO C MPUHATLIM PEXUMOM
paboTbl YCTAHOBKW AJ151 OYUCTKM NMOBEPXHOCTHEIX BOZ,.

14.13. O6e33apaxunBaHne NOA3EMHbIX BOL OCYLLECTBNAT Unn B 6akTepuLMOHOM YCTAHOBKE, UK C UCNOSb30BaHNEM
xnoppeareHToB. MeToa o6e33apaxuBaHusi OOMmkeH ObiTb BbIOpaH C Yy4EeTOM MECTHbIX YCMOBMIA WM COrnacoBaH C
MECTHbIMW OpraHamu CaHUTapHOro Hag3opa.



OCOBEHHOCTU PA3SMELLEHUA U NMPUBA3KU

14.14. OcobeHHoCTH pasMelleHna 1 NpuBA3KKM  YCTAaHOBKUM  onpefendrTcda  pacnofiodkeHunem  UCTOYHUKa
BOD,OCHaG)KeHVIﬂ, BOD,OHaFIOpHOVI falHn 1 YCTAHOBKM, a TakKkKe BO3MOXHOCTbO WCMNOJIb30BAHUA TEeXHUYEeCKOro
Bogonposoda u BENMYUHON KonebGaHui ypOBHeIZ BOObl B MOBEPXHOCTHOM BOAOUCTOYHUKE. Hwxe PacCMOTpPEHbI
Hanbonee XapakTepHble cny4vyan NnpuBA30K.

14.15. B cnyyae, korga ycTaHOBKa M BOAOHamnopHas OallHa pacrnonaratoTcs B HEMNOCPeACTBEHHOW 6GnmM3octu K
Bogo3abopy (Mpu amnnuTtyge konebaHus ypoBHS BOAbl B NMOBEPXHOCTHOM BOAOUCTOYHMKE MeHee 6 M), YCTaHOBKY U
Hacocbl MepBOro noAbema crnefdyeT pasMellaTb Ha MNMAOWaAKe Mnu B OAHOM 34aHuW. [ononHuternbHO HeobxoauMmo
npegycmaTpmBaTb BOOONPUEMHbBIE YCTPOWCTBA U BCAChIBAOLLMNE JTUHUN.

BcacbiBatoLye nuHuM MoryT GbiTb 3aMEeHeHbl CaMOTEYHbIMM, NoaBOAALMMU obpabaTbiBaemyo Boay B crieumaribHbIN
npueMHbIi konogel, (kamepy), 0TKyaa Boda 3abupaeTcs HacocaMy BOSOOUYNCTHON YCTAHOBKM.

14.16. B Tex cnyyasix, Korga ycTaHOBKa WM BOAOHanopHas OallHsa yganeHbl OT Bogo3abopa Ha 3HauuTenbHoe
pacctosiHue, a amnnuTyga koneGaHusi ropuM3oHTa BOAbl B MOBEPXHOCTHOM BOAOMCTOMHMKE MeHee 6 M, Hacochbl,
KOMMNSIEKTyeMble C YCTaHOBKOM, MOXHO YCTaHaB/ivMBaTb B OTAEMbHOM MOMELLEHUN, PACMONOXEHHOM BGNN3K
BOAOWCTOYHMKA. [INA OYMCTKM MOBEPXHOCTHble BOAblI MoabupatTcs U3 ycrnoBus obecrneyeHuss UX Mogaun 4epes
BOZ0OYUCTHYIO YCTAHOBKY HENMoCpeACTBEHHO B GaLLHHO.

Bo3amoxHO pasmelleHne peareHTHOro Oroka B MOMELLEHWAX HAaCOCHOW CTaHuMWM WM PSAoOM C BOAOOYMCTHON
YyCTaHOBKOW.

14.17. Ecnu MecCTHble YCrnoBWMsi He MO3BOMsT obecneuntb HOpManbHyl paboTy BogonpoBoga B CBS3U C
HEeLOCTaTOYHbIM HAanopoM HacOCOB MNEPBOrO MOAbLEMA, HACOCbl YCTAaHOBKM MoOryT paboTaTtb Ha [OMOMHUTENbHYIO
noaKayky (Ans OYUCTKM MOA3EMHbIX BOA 3TO 06sA3aTenbHO BO BCEX CIy4yasix), OrpaHnyvMB ee OO CYMMAapHOro AaBreHus
nepepn ycrtaHoskon tuna "Ctpys" go 0,3 MMa.

14.18. lMpu amnnutyge konebaHwi ropm3oHTa BoAbl B MOBEPXHOCTHOM BOOOWUCTOYHMKE, MpeBbiatolen 6 m, u
coaepxaHMM B3BeLUEHHbIX BelwecTB MeHee 150 Mr/m  pekomeHOyeTcsi UCMONb3oBaHME MOMPYXHbIX HACOCOB.
BopozabopHble coopyxeHusa OyayT MMeTb Mnpyv 3TOM Cregylolui COCTaB: OrofioBOK, CaMOTeuHbli Tpybonposos,
BOAOMPUEMHbIN KONOAEL, NOrpy>KHblE HACOChI.

14.19. Mpu HanMuMM Ha MecTe CYLLECTBYIOLLEr0 TEXHUYECKOro WM MOMMBOYHOrO BOAONPOBOAA LienecoobpasHo B
nepByl0 o4yepedb PacCMOTPETb BO3MOXHOCTb MPUCOEAMHEHNS YCTAHOBOK HEMOCPEACTBEHHO K Hemy. B Takmx cnydasx
MOXHO MCMONb30BaTb Kak Hanop TEXHUYEeCKOro BOAOMPOBOAA, TaK U ycTpanBaTb NPOMEXYTOYHLIA MPUEMHBIN Konoaeu,
pesepByap unu kamepy. B nepBoM crnyyae Hacocbl YCTAHOBKM MOXHO M HE MCMOMb30BaTh NPY AOCTAaTOYHOM ANS NoAayuu
B BOOOMNPOBOAHYI OalUHIO AABMEHWMU yKasaHHOro TEXHUYECKOro BogonpoBoda. [pumeHeHve paccMaTpvBaeMon Bbille
CXEeMbl BO3MOXHO MNULLb NPY YCIOBWM MNOMYYEHNS pa3peLleHnsi OpraHoB CaHUTApHOrO Ha30pa, COOTBETCTBUS MCTOYHMKA
UCXOOHOW TEXHUYECKOW BOObI AENCTBYIOLLUM HOPMaM Ha MCTOYHWMKU XO3ANCTBEHHO-MUTLEBOrO BOAOCHAOXEHUS, a Takke
obecneyeHns COOTBETCTBYHOLLUMX 30H CAHUTaAPHOM OXpaHbl.

14.20. Ecnn BopgoHarnopHas OallHa pacnosfiokeHa Ha 3HaAYMTENbHOM PacCTOSIHUM OT BOAOOYUCTHOW YCTaHOBKM,
peKkoMeHOyeTCs yCTaHaBnMBaTb PsSAOM CO 34aHMEM YCTAHOBKM MPOMbIBHOM 0Gak COOTBETCTBYHOLEW BMECTUMOCTU
(Hanpyumep, BOOOHaNOPHYK OallHO 3aBOACKOrO M3roToBneHwWst tuna PoxHosckoro). pym oTcyTcTBMM Ha OObekTax
yKasaHHbIX BOAOHANOpPHbIX BalleH crneumanbHble NPOMbIBHbIE Bakn yCTaHOBOK MOTYT ObiTb M3rOTOBMEHbI B COOTBETCTBUM
C TEeXHUYECKOW AOoKyMeHTauuen MMNpoKkoMMyHBO4OKaHana.

Mpu ncnonb3oBaHMM ykasaHHbIX 6AKOB OYMLLIEHHAs BoAA NOCTYMNaeT TPaH3UTOM OT HUX NMGO B BOAOHAMOPHYHO GalluHo
Bogonposoaa, NMMbo B pesepByap MMM NPUEMHbIA KONOAEL, HAaCOCHOW CTaHuMM BTOPOro nogbema. BbicoTta GawweH
JomkHa 6biTb He MeHee 10-12 m. Mpu BbicoTe Gonee 15 M pacxon BoAbl ANS NMPOMbIBKM YCTaHOBOK PerynupyroTt
CTENEeHbI0 OTKPbITUSI €e OrepauMoHHON 3aaBMKKM. [Ons OonblUerd HadeXHOCTU B 3TUX Clyyasix pekomMeHayeTcs
yCTaHaBMNMBaThb CreumanbHylo 3aABWDKKY MEXAy YCTaHOBKOWM U BaluHen n perynupoBaTtb CTEMNEHb NMOCTOSIHHOMO OTKPbITUSE
Ha Tpebyemble napameTpbl NPOMbIBKU. Bo3MoXHa Takke ycTaHoBKa Anadparmbl, pacCYMTaHHON Ha OCTATOYHbIA Hamnop
npv NPoMbIBKE, paBHbIli He B6onee 15 M.

14.21. EMKOCTM BOAOHaNoOpHbIX OalleH AOMKHbl ObiTb paccyMTaHbl Kak Ha PEerynupyrowmin, Tak U Ha MPOMbIBHOWM
o6beM. Perynupytowmii o6bem onpenensieTcsi KOHKPETHLIMU YCNOBUSIMU paboTbl cucTeMbl BogocHabxeHust. MpombIBHON

3
00beEM paccyMTbIBAETCA Ha OOHY MPOMBLIBKY YCTaHOBKM: 5 M~ - Aons ycTaHOBOK npou3BoguTensHocTeto 100 n 200

M3 /cyT, 16 M3 - 400-800 M3 /cyT (B pacyeTe Ha yCrioBMSI OYUCTKN MOBEPXHOCTHbLIX BOA). [py 3TOM KOHCTPYKUMS y3na

noaBoda BOAbl OT YCTAHOBKM K GallHe [oimkHa obecrneuvBaTb MOCTOSIHHOE COXpaHeHWe TpeGyemoro MpoMbIBHOMO



obbema.

14.22. B Tex cny4yadax, Korga yCTaHOBKM HaxodATCA B 3KCnjiyatauun TONMbKO B nepuod nikCOoBbIX TemnepaTtyp, UxX
MOXHO pa3MellaTtb He B NoOMelleHnn, a HenocpeaCcTBEHHO Ha OTKPbITbIX niiowaakax. anI 3TOM MOryT ObITb BbIMOSIHEHDI
TOJIBKO Nerkoe orpaxkgeHme n HaBec.

BbIBEOP OCHOBHbIX TEXHOJIOTMYECKUX NAPAMETPOB PABOTbl YCTAHOBOK
Ansd O4YUCTKU NOA3EMHbLIX BOA

14.23. ObesxenesnBaHe BOAbI:

14.23.1. OxkucneHwue xenesa, HaXoAsALLErocs B BOAE, OCYLLECTBNSIOT KMCNIOPOAOM BO3yXa Npu U3NvBe ee U3 Hacaaku
Yyepes oTpaxaTenb B NMPOMEXYTOYHbIN aspaumoHHbIi 6ak. CkopocTb BbixoAa BoAbl U3 Hacagku - 1,5-2 m/c. PacctosiHne
OT Hacagku o otpaxartens - 0,2-0,3 M, oT oTpaxartensi 4o ypoBHs Boabl B 6ake - 0,7-1,0 m. Bpemsi npebbiBaHMS Boabl B
O6ake - 0,5-1 MuH. Bak cHabxalT KOMMyHMKaUMsIMM MOfa4vM M OTBOAA UCXOOHOW BOAbI, NMEpenvBa U OMOPOXHEHUS.
CopaeprkaHue Kncnopoga B BoAe Nocre aspaunm OMMKHO COCTaBnNsATb He MeHee 5-8 mr/n.

14.23.2. Tpebyemyto 003y LWENOYHOrO peareHTa npu obesxenesvBaHuuM BOAbl OMNPEAEenstoT MNPOOGHbIM NyTeM C
NMOMOLLbIO TEXHOMNOMMYECKOro aHanmn3a. YkasaHHasa 4o3a COOTBETCTBYET 3Ha4YeHusaMm pH obpaboTaHHom Boabl.

Mpy HEBO3MOXHOCTM NPOBEOEHUST TEXHOMOFMYECKUX W3bICKAHWA Ha MecTax pEeKOMEHAyeTcs WCMonb3oBaTh
OPUEHTUPOBOYHbIE faHHble Tabn.18.

Tabnuua 18
pH ncxogHon Boapl Menee 6,0 6,0-6,2 6,2-6,4 Cs.6,4
[o3a wWeno4yHOro peareHTa, Mr- 3,0-4,0 2,5-3,0 2,0-2,5 1,5-2,0
aKB/n (no Cal unm
no Naz CDE )

14.23.3. Bbibop nNpou3BOAUTENBHOCTM YCTAHOBKM 3aBMCUT OT roKasaTenei kadectBa WCXOQHOWM BOAbl, Tuna
NPMMEHSAEMOro  LUENOYHOro peareHTa (M3BeCTb WM coga) WM OCODEHHOCTEM  aKchnyaTaumyM  yCTaHOBKM.
Mpon3BoaANTENBHOCTL YCTAHOBKW CrieayeT onpeaensTb C y4eTOM AaHHbIX Tabn.19.

Ta6bnuua 19
pH ncxoaHon McxoaHas KOHUEeHTpauus 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

I'Ipmmeanme. HwxHue 3HaveHus KOSd)CbVILlI/IeHTOB M3MEeHeHNA Nnpon3BoOANTENIbHOCTU YCTAHOBOK HeOGXODMMO
npuHuMaTb AOna bornee BbICOKUX KOHLJ,EHTpaLI,Mﬂ Xenesa B BoAe, Npu UCNONIb30OBaHWMM B KadeCcTBe peareHToB
KaJ'IbLlMHI/IpOBaHHOVI coAgbl U MEXNPOMbIBOYHOM LUKIe pa60TbI YCTaHOBKM HE MeHee 24 vy,

14.23.4. ToNWMHY CNosi NeCYaHON 3arpy3kn pekomMeHayeTcst NpuHMMaTh paBHol 1,5-1,8 M; KpYNHOCTb 3epeH 3arpysku



0,6-2,0 mm npm akBmBaneHTHom anameTtpe 0,8-0,9 mm n koaddurumeHTe HeogHopoaHocTu 2,0-3,0.

I'Iapameprl NPOMbIBKWU, WUHTEHCUBHOCTb W NPOAOIDKUTENIbHOCTb NMPUHUMAKOTCA TakKMMU XKe, KaK OnA YCTaHOBOK,
npuMeHdaeMbIX Ona O4YUCTKU NOBEPXHOCTHbLIX BOA.

14.24. YMsAryeHne Boabl:

14.24.1. OnpepenexHne HeobXoaNMbIX 003 LLENOYHbIX peareHTOB crieayeT Npon3BoANTbL B COOTBETCTBUMN C KAYECTBOM
obpabaTtbiBaeMo BOAbl, B 3aBUCMMOCTM OT COOTHOLLUEHMSI MeXAY OCHOBHbIMM KOMMOHEHTaMN XECTKOCTU W
XapakTepucTukon ee comneBoro cocTaBa. LlenecoobpasHo npeaBapuTenbHO COCTaBUTb WMOHHYIO — AuarpaMmy
rMNOTETUYECKOTO COCTaBa OCHOBHbIX COMe, HaxoasALLMXCa B BoAe.

Ons oGneryeHuss BbINOMHEHUS] pacyeToB Ha uYepT.44 NpuBEAEHbl AMarpaMmbl XapakTEpHbIX TUMOB XKECTKUX BOA.
OunarpaMmbl xapakTepuayloT BoAbl, COAepXaluMe Kak KanbLMEBYH, Tak M MarHUEBYIO XECTKOCTb GuKapGOHaTHOro M
cynbaTHO-XMOPUAHOTO TUMOB, YMSITYEHWE KOTOpPbLIX TPebyeT npoBefeHUst AekapboHU3aLMM UM M3BECTKOBO-COLOBOM
06paboTku.

a) Xy > Mo = Ky <[ca®")
ca?* L] Ma® [matk”
HCOs™ Pl osof” | 1 o
| K1 |
0) W1 > Wp - Ky > [Ca?*)
cal* | : quf Nat: K+
HCO 5 ] soX” Ioer-
| LB
ﬁ) Wy =< Wy~ (Cﬂ“}"‘)ﬂu'}lﬂg
co®* } Mg™* | Na*; K
Hcoy | sof” | S
[
2) Xy > W - [Ca?t) <Kp- XKy
cqi-l- quf l Nﬂ+: K'i'
HCO3 soi” | Lot
A

YepTt.44. XapakTepHble guarpammMbl MIOHHOMO COCTaBa MOA3EMHbIX BOL, NOBbLILLIEHHOW XECTKOCTH
a - yoarneHue KanbLMeBOW XeCTKOCTM KapboHn3auuen; 6 - yaaneHue kanbLumMeBon U MarHMEBOW KECTKOCTEN

KapbOoHM3auuen; 8 - yaaneHune KanbLMeBON XeCTKOCTN N3BECTKOBO-COA0BOW 06paboTkow;
2 - yoaneHue KanbLUneBowm 1 MarHMeBOW XXEeCTKOCTEN M3BECTKOBO-COA0BOM 06paboTKom

14.24.2. V13 Bogbl yaansieTcsa Tonbko kapboHaTHas KanbLueBasi XXeCTKOCTb (4epT.44, a), onpedensemas no opmyne



My —[Ca®t]< M, > Ky - K (51)

roe }f{.r, HEI’ }KK - Tpebyemas (cTaHgapTHas ANs KOMMYyHanbHOro BoOoCHabXeHwus), obwasi u kapboHaTHast
YKECTKOCTU UCXOAHOM BOAbI, Mr-3KB/;

2+
[Ca ] - UICXOHAas KOHUEHTpauns MOHOB KanbLns, Mr-aKB/n.

Heobxoaumas fo3a nsBectn L. 5 Mo Cal) , mr-aks/n, onpeaensieTcsl CTEXMOMETPUYECKON 3aBUCUMOCTbIO
Ay =[O0 ]+ 2y — M, (52)

roe [CDQ ] - KOHLUEeHTpauna cBoboaHOM YrMeKncnoThl, Mr-3KB/1.

Mpwv yaaneHnn n3 Bogpl He TOMBKO KanbLMEBOW, HO U YAaCTUYHO MarHMeBOW KapOOHATHOW XeCTKOCTH (4epT.44, 6) o3y
W3BECTM AN AekapOoHU3aLmMmn onpeaenstoT no hopmynam:

My —[Ca™] » M, > My - K (53)

My = [CO91+ 204 - M) —[Ca®*]. (54)

14.24.3. Tpn HeoOXOAMMOCTM yaaneHus He TONMbKO KapOoHaTHOW, HO M HekapbOHATHOM KECTKOCTU HeobXxoammo
npon3BoaMTb 06paboTKy BOAbI OAHOBPEMEHHO M3BECTbLIO U COOO0MN.

B cnyyae, ecnu TpebyeTcsa yganuTb U3 BOAbl TONMbKO KasbLMEBYK XECTKOCTb (4YepT.44, 8), xapaKkTtepusyemyro
COOTHOLLEHNEM

My —[Catt]< M, < Ky - XK (55)
pacueT 03 peareHToB NPOM3BOAMTCS N hopMyNam:
Ay =[CO; ]+ Mg (56)
Ao = Ky — Ay — K, (57)
roe A1, - nosa kanbunHuposanHoi cogsi no Maq Cillg, mr-aks/n.

14.24.4. Mpw ypoaneHun u3 Boabl Kak KanbLMEBOW, Tak U YaCTUYHO MarHMeBOW KapbOoHaTHOW WM HekapOGoHaTHOW
XeCTKoCcTewn (4epT.44, 2), COOTBETCTBYHOLLNX COOTHOLLEHWIO

My - [Ca?t] > M, < Ky - K (58)

[103bl LLEMNOYHbIX PEAreHToB ONPeAensitoT no popMyram:
My =[CO 1+ 204y - Hp) - [Ca** ] (59)
A = (Mg — 28 — 2R (60)

14.24.5. B Tex cnyyasix, korga TpebyeTcs NoHWU3NTb KeCTKOCTb BoAbl 6onee yem Ha 6-8 Mr-aks/n (COOTBETCTBEHHO Npu
N3BECTKOBO-COA0BON 1 M3BECTKOBOW 00paboTke), pekomeHayeTcs npeaBapuTenbHO NMpou3BecT NpobHoe ymsiryeHne B
nabopaTopHbIX YCMOBUSIX C LEMbl0 KOPPEKTMPOBKM 3HauyeHut pH obpabotaHHon Boabl. Ecnu BenuumHa pH Bogbl
npesbICcUT TpeboBaHNS AEeNCTBYIOWEro cTaH4apTa C y4eTOM MECTHbIX YCIOBUI M PeKOMEHAAUMIN CaHUTapHbIX OPraHoB,
cregyeT NPpoVM3BECTU MOAKUCIIEHNE BOAbI.



PacueT A03bl KUCTOTbI A . , MI/N, NPOM3BOAST N0 chopMyre

100222y,
ET S ’

roe € - aKBMBaneHTHbIN Bec kucnotel: ans HaCy - 49 mr/n, ana HC1 - 36,5 mr/n;

iy ¢ - LWernoYHoCTL ncxogHow BoAbl No heHondTanenHy, Mr-ake/n;

& - cofepxaHne B TEXHUYECKOI KUCIOTE YMCTOro NpoayKTa HQSCM unm HZ1 | %.

Mpy BbIGOpPE TNA KUCMOTbI, NPU NPOYUX PaBHbLIX YCIIOBUSIX, MPEeANoYTEeHVE CriedyeT OTAaBaThb COMSHOM KUCMOTe Kak
6onee 6esonacHon 1 yaobHONM B aKCMyaTauMOHHOM OTHOLLEHUN.

14.24.6. Mpon3BOAMTENBHOCTL YCTAHOBOK B TEXHOMOMMWM YMSIT'YEHUS BOAbl PEKOMEHAYETCS MPUHUMATb C Y4ETOM
JaHHbIX Tabn.20.

Tabnuua 20

McxopHas xxecTkocTb OcTaToyHast KeCTKOCTb BOAbI, Mr-3KB/Mn

BOAbl, Mr-3KB/ 1

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

Mpumedanus: 1. [aHHble Tabn.20 xapakTepusyoT ycrnoBus aekapboHusaumm sogbl (CM. 4epT.44, a, 6).

2. lMpun n3BecTKOBO-CO4OBOM 00paboTke BoAabl (CM. 4YepT.44, 8, 2) 3HAYEeHUss OTHOCUTENBHOW MPOU3BOAUTENBLHOCTU
cnepyeTt yMeHbluaTb cOOTBETCTBEHHO Ha 10 1 20%.

14.24.7. TonwmHy crnost NecyaHon 3arpysku unbTpa pekoMeHayeTcs npuHnMaTh pasHon 1,5-1,8 M, KpynHOCTL 3epeH
3arpy3sku - 0,8-2,0 mm npu aksuBaneHTHom anametpe 1,0-1,2 MM 1 koadbdpuumneHTe HeogHopoaHocTu 2,0-3,0.

14.24.8. TpombIBKY hunbTpa crnefyeT OCyLLEeCTBAATL He pexe OAHOro pasa B 2 CyT.

I'Iapameprl NPOMbIBKA, UHTEHCUBHOCTb U NPOAOJTKUTENIbHOCTb NMPUHUMAKTCA TakKMMU Xe, Kak B YCTaHOBKax AnA
OYUCTKM NOBEPXHOCTHbIX BOA.

14.25. ObecchTOpMBaHME BOAbI:

14.25.1. TexHonorusa obecTopmBaHMsa BOAbI NpegycmaTpuBaeT obpaboTKy ee KoarynstHToM, MO3TOMY PeXuM paboTbl
YCTaHOBKW B 3TOM CIy4ae B OCHOBHOM aHarnornyeH pexumy OCBETNEHUSI MOBEPXHOCTHbLIX BOA.

14.25.2. [o3bl koarynsiHTa, Heobxoaumble Ans obecdTopuBaHMs BoAbl, ONpeaensitoT NPobHLIM KoarynmpoBaHUEM.
Mpun OTCYTCTBUM AaHHbIX MPOBHOro KoarynMpoBaHns Ux onpeaensaoT BeNMyYnHon TpebyeMoro octaTouHoro dptopa.



Mpu 3HaveHnn octatouHoro dropa 1,5 mr/n (IV knumaTtnyeckas 30Ha) fosa KoarynsHTa EK, mr/n no 45.12 03,

onpeaenseTcs no gopmyrne

.ﬂ-r{ =9s2(®mx - 153, (62)

roe @y, - MCXopHOe cofepxaHue dTopa B BoAe, Mr/m;
npwv 3Ha4YeHumn octatodHoro cdtopa 1,2 mr/n (Il n Il kMMmaTuyeckne 30HbI) - No hopmyne
AL =1250D,., - 12); (63)
npuv 3Ha4YeHum octatodHoro ctopa 0,7 mr/n (I kKMMMaTudeckas 3oHa) - No hopmysne
Hy =233 Ty —0.7). (64)

14.25.3. [Ins nHTeHcudukaumm npouecca Koarynaumm cnepyet npuMeHsTb prokynaHT - nonvakpunamug. Josel MAA
npy OTCYTCTBUKU LaHHbIX NPOOHOro noKynupoBaHusa pekomeHayetca npuHumatb 0,3-0,5 mr/n (6onblme - npu Gonee
BbICOKUX 3HAYEHMNSAX NCXOOHOro hTopa B BOAE).

[MAA cnegyet BBOAUTL MOCMe ceTyaToro unbTpa YyCTaHOBKM C paspbiBOM BO BpemMeHu oT BBoda koarynsHTa 0,5-1
MUH.

14.25.4. Tlpon3BOAMTENBHOCTL YCTAHOBOK, paboTalwmx B pexume obecdTopvBaHus BOAbl, OMNPELENaT B
3aBMCMMOCTM OT 3HAYEHWU UCXOAHOrO 1 Tpebyemoro octatodHOro otopa B BOAE C y4ETOM AaHHbIX Tabn.21.

Tabnuua 21
OcTaTouHbIN McxogHoe cogepxaHue dptopa, mr/n
dTOP, MI/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. TonwmHy crnosi necyaHoln 3arpy3ku unbTpa pPekoMeHAyeTcs NpuHUMmaTtb paBHoW 1,5-1,8 M, KpynHOCTb
3arpysku - 0,5-1,5 mm npu akBmBaneHTHoM anameTpe 0,7-0,8 MM n koadduumeHTe HeogHopoaHocth 2,0-3,0.

MapameTpbl NPOMBIBKU NPUHUMAIOT aHaNOMMYHLIMU PEXMMY PaboTbl YCTAHOBOK MPY O4YUCTKE NOBEPXHOCTHBIX BOA.

14.25.6. OnpegeneHne pacxofa pacTBOPOB peareHToB qp, n/y, n nogbop Tpebyembix AO3MPOBOYHBIX YCTPOWCTB

cnepyeT BbINOMHATL Mo hopmyne
_ 1
4= 010 e Tp— . (65)
F
roe QP&C,{ - NPOV3BOANTENbHOCTL YCTaHOBKM, M~ /4;

,ﬂ:rp - [l03a peareHTa, r/M3 :

F - koHUeHTpaLms pacTBopa (cycneHaun) pearenTa, %.



Mpu posvpoBaHuM peareHToB B oGpabaTtbiBaeMylo Boay PEKOMEHAYeTCst MPUHUMAaTh Crefylolye KOHLEHTpauum
pacTBOPOB UMY cycneH3uid, %:

pacteopa koarynsiHta no Alq O - 1-2;

CYCMEH3MN N3BECTKOBOrO Mofoka o ‘—all) - 3-5;
pacTBopa KanbLmH1poBaHHoit coasl no IMay COs - 5-8;

pacTBopa XIOPHOW N3BECTM MO aKTUBHOMY XITOpY (Mnu runoxnoputa kanbuus) - 0,5-2;

ANEeKTPOJSINTUHECKOro xnoppeareHta no akTMBHOMY XInopy - 1.

KOHTPOJIbHO-USMEPUTEIbHbLIE MPUBOPbI U ABTOMATUKA

14.26. KOHTpONbHO-M3MepuTENnbHasa annapaTtypa YCTaHOBKW BKIIOYAET: MAaHOMETPbI A8 U3MEPEHUS NOTEPM Hanopa B
3arpy3ke, nNpoBGOOTOOPHUMKN MCXOOHOW, OCBETNEHHON U (PUNBbTPOBAHHOW BOAbI; POTAMETPbl ANst U3MEpPeHus U
perynupoBaHnsi nogayM MCXodHOW BoAbl M Bo3dyxa (npu paboTe B pexume obezxenesnBaHUs BOAbl); BOAOMEP U
poTameTp Ans U3MEPEHWUs U perucTpauuy npou3BOAMTENBHOCTM YCTAHOBKW; MOMMaBKoBble ycTponcTBa 6akos. [pu
COOTBETCTBYHLLIEM 0O0CHOBaHUM PEKOMEHOYETCSA yCTaHaBNMBaTh Ha TpybonpoBoae cdunsTpaTta pH-mMeTphbI.

14.27. Onsa obecneyeHus paboTbl YCTAHOBKM B aBTOMATMYECKOM peEXUMe crefyeT npeaycMaTpuBaTtb YCTPOWCTBO
nepen uUnbTPaMy KOHTaAKTHbIX MaHOMETPOB U 3NEKTPUULMPOBaHHBIX 3a4BUXKEK C pene BpeMeHU NPOMbIBKU, a Takke
ycTaHaBnvMBaTb B BOJOHAMOPHOM GallHe W MPOMEXYTOYHOM 0ake YypOBHEMEpHI, perynvpylolme nepuoanyeckoe
BKIIOYEHME W OTKIOYEHNEe HacoCOB W [03aTOPOB peareHToB B 3aBUCMMOCTM OT pexuma paboTbl CUCTEMBI
BOJIOCHa0XeHus.

Mpumepbl pacyeTa TEXHONOTMYECKUX PEXUMOB PaGoThl YCTaHOBOK A1l OYMCTKU NOA3EMHBIX BOZ

Mpumep 1. Pacyet pexuma paboTbl ycTaHOBKM npu obe3dxenesnBaHum Bogabl. BogonotpebneHve obbekta - 300

M3 /cyT. MNoa3emMHas Boaa xapakTepusyeTcsl CreayoLwwyMy OCHOBHbIMK nokasaTtensmu: pH - 6,1; xxeneso obwee - 19,6
Mr/n, B TOM u4ucrne cBsid3aHHoe (opraHuyeckoe) - 2,1 wmr/n; okucnsiemocTb - 20,2 wmr/n; cogepxaHue cBobogHoM
yrnekucnotsl - 130 mr/n; obwas xectkocTb - 3,4 Mr-aks/n. B kayecTBe LIEeNoO4HOro peareHTa npegnonaraeTcs
MCMNONb30BaHWE U3BECTU. Pexunm paboTbl CTaHLUKN XapakTepnayeTcsl MPOMbIBKOW He Yalle OOHOro pasa B CYTKU.

B cooTBeTCTBUM C Tabn.18 npuHUMaem [03y u3sectn 3 mr-ake/n no —al’l (78 mr/n).
B cootBeTcTtBUM C Tabn.19 npuHUmaem Ko3apPUUMEHT M3MEHeHMs npou3BoauTenbHocTn yctaHoBku 0,9. [Mpwu

MCNomnb30BaHNM cepuiHomn yctaHoBku "CTpysi-400" ee pacyeTHasi NPOM3BOAMTENBHOCTL Npu 0be3xenesmBaHMn gaHHON
BOAbI paBHa:

Qpeu:*{ = 0,9-400=360 M3 [cyT>300 M3 leyT (13,5 M3 ).

[MpounsBoauTenbHOCTbL O3MPOBOYHBIX HACOCOB M3BECTKOBOrO Mosioka (cM. n.14.25.6) pasHa:
n1.13.5 ?81 211 n/
i, = 01135 . Ta—=211 n/u.
¥ 5

MpuHUMaem anst LO3NPOBaHMSA N3BECTKOBOIO MOJIOKa Hacockl-go3atopbl HO-25/40 vnn MNO-40/25.

Mpumep 2. PacyeTt pexuma paboTbl yCTaHOBKM Npu ymsirdeHun Bopbl. BogonotpebneHne obbekta - 550 M3/cyT.
Mog3emHast Boga XxapakTepuayeTcs CrefyrolmMMyM OCHOBHbIMM nokasatenamu: pH - 7,2; Bkyc, 3anax - 3-4 Ganna
(cepoBopopon); obuias xecTkocTb - 13,5 Mr-ake/n; kapboHaTHasa ecTkocTb - 6,85 mr-aks/n; kanbumn - 80 Mr-ake/n;
MarHui - 5,5 mr-ake/n; ceobogHas yrnekucrnota - 1,5 mr-ake/n; obuiee conecogepxanue - 930 mr/n; xeneso obwee - 2,3
Mr-3KB/N; Tpebyemasi ocTaToYHas XXEeCTKOCTb - 7 Mr-akB/n. Pexxum paboTbl CTaHUUM C MPOMBIBKOM He Yalle 2 pa3 B CyTKU.

B cootBeTCcTBUM C YepT.44 (cnyyan a):



*H{I{ = HEI - «H{K=13,5-6,8=6,7 Mr-3KB/;
My —[Ca®*]= -
0 —[Ca®" ]=13,5-8,0=5,5 mr-aka/n,

Te. My My - M ML > Mg -[Catt.

Takum ob6pasom, Ans ymardeHuss Bodbl A0 TpebyeMol OCTaTO4HOWM KecTKocTu Heobxoauma AekapboHusauus ee
U3BECTbIO.

[osy nssect no Zall} onpepenum no dopmyne (52):
Ay =[COq ]+ My — M, =1,5+13,5-7,0=8 mr-aks/n=224 mr/n no Call .

B cootBeTctBUM C Tabn.20 KoacpPUULMEHT MIMEHEHUSA NPOM3BOAMTENBHOCTU YCTaHOBKM cocTaBnsetr 1,5. [Mpu
MCNOmb30BaHNM cepuinHom yctaHoBkn "Ctpys-400" ee pacyeTHas Npon3BoaUTENbHOCTb NPU YMAMYEHUM BOAbl COCTaBUT

Qpam =1,5-400=600 M3 /cyT>550 M3 leyT.
Mpon3BoANTENBHOCTL A403NPOBOYHBIX HACOCOB N3BECTKOBOrO Morioka (cM. n.14.25.6) pasHa:
dp = 0,1-24,7-224-1/5=55,3 n/v.

MprHUMaem ans 4O3NpPOBaHMS M3BECTKOBOrO MoJloka Hacockl-go3aTtopbl HO-63/16 wnn HO-100/10.

Mpumep 3. PacueT pexuma paboTbl ycTaHOBKM npu obecdTopmBaHun Boabl. BogonotpebneHve obbekta - 240

3
M~ /cyT. MNoasemHasn BoAda xapaKTepu3yeTcs CneaylowuMy OCHOBHbLIMY NoKa3aTensiMu: UCXOQHOE coAepxaHue dropa -
3,4 mr/n; HeobXxoaNMBbIA OCTaTOuYHBIN PTOp - 1,2 Mr/1.

B cootBetcTBUM C Tabn.21 ko3MUUMEHT M3MEHEHUSI MPOU3BOAUTENBHOCTM YCTaHoBKM coctaenseT 1,25. Mpu
MCcnonb3oBaHnM cepuiiHon yctaHoBku "CTpys-200" ee pacyeTHasi Mpou3BOAUTENLHOCTbL NpuM obecTopuBaHUM BOAbI
cocTaBuT

Qpeu:q =1,25-200=250 M3 /cyT>24OM3 /eyt (10,0 M3 M).
[o3y koarynsHTa CepHOKMCIOro antoMnH1sa onpegenum no gopmyne (63):
A =12,9(3,4-1,2)=28 mr/n.

[Mpon3BoANTENBEHOCTL A03MPOBOYHBIX HACOCOB KoarynsHTta (cMm. n.14.25.6) pasHa:

1
dp = 01-10,0.-28 — =156 n/u.

il

CnepoBaternbHO, NpyHMMaem Hacocbl-go3aTtopbl HO-25/40 nnn HO-40/25.

15. ANIEKTPOJIU3HbIE YCTAHOBKU OJ1A OBE33APAXXUBAHUA BOAbI

YCTAHOBKU TUMNA 3H AnNA NONYYEHUA TMNOXITOPUTA HATPUA

15.1. SJ'IeKTpOJ'II/IBHbIe YCTaHOBKU TUNa OH npegHasHa4eHbl Onda nonyvyeHus oGessapamMBarou.l,ero peareHTa -
rMNoxnopuTa HaTpud NyTemM 3neKTponnia pacrteopa I'IOBapeHHOI7I conu.



M'mnoxnoput HaTpus (NaClD ) - CWMNbHbIA OKUCMMTEMb, MO CBOeN GakTepuumnaHon 3PdEKTUBHOCTM U BIUSIHUIO Ha
TEXHOMOrMYeckne nokasaTenu kadectBa obpabaTbiBaemMon BOAbl PABHOLEHEH AEWCTBUIO XWAKOrO Xropa, XMOPHOWN
M3BECTM U NOPOLLKOOBPA3HOro rMnoxriopuTa Kanbuusi.

YCTaHOBKM MOIYT NPUMEHSITbCS A ob6e33apaxmBaHns He TOMbKO MUTLEBOW BOAbI, HO U NMPOMBbILLNIEHHbIX U ObITOBbLIX
CTOYHbIX BOA, Npy 06paboTke BoAbl B NiaBaTenbHbIX HaccenHax v T..

15.2. OTe4ecTBEHHAA NPOMbILLNIEHHOCTb CEPUNHO BbIMYCKAET 3MEKTPOSM3HbIE YCTAHOBKU NPOM3BOAUTENBHOCTLIO 1, 5
n 25 kr/icyt aktmBHoro xnopa (mapkn 9H-1, 9H-5, OH-25 cooTBETCTBEHHO). B COCTaB aneKkTpoNM3HON YCTaHOBKU BXOAST:
y3en Onsi pacTBOPEHWUSI COMW; 3MEKTPONU3ep C 30HTOM BbITSXKHON BEHTMNSAUMM; Bak-HakonuTenb roToBOro pacTBOpa;
BbINPSIMUTENbHBLIA  arperat AN NUTaHus  3nekTponusepa; LWkad ynpaBneHUss M 3arnopHas apmaTypa. Bce
TexHororn4yeckoe obopyaoBaHNE NOCTaBNSETCS 3aBOAOM-U3rOTOBUTENEM B KOMMIEKTE C YCTAHOBKOW.

15.3. OnekTponuaHble ycTaHoBkM Tuna OH pabGoTtaoT no creaytowen cxeme. B pacTBopHbIi Gak 3arpyxatoT
NMoBapeHHYI0 COoMb, 3anMBalT BOAOMPOBOAHYH BOAY U C MOMOLLbI HAcoca NepemMeLLnBaoT A0 NOy4YeHNs1 HAaCbILLEHHOro

pacTBopa noapeHHoi conm (230-310 r/nm IMatCl). MpurotoBneHHbIt pacTBOp Hacocom nmo TPyGonpoBody MomatoT B

anekTpornuaep, rOe pasbaBnsioT Bomoit [0 paboueit koHueHTpauun 100-120 r/m IMall. 3atem Bkmiovator
BLINPSIMUTENbHBIN arperat. MpoLecc anekTponu3sa BedyT A0 NONydeHus TpeGyemoii KOHLEHTPaLMN aKTUBHOIO XIopa,
Mocre Yero roToBbIi PacTBOP CMMBAIOT B GaK-HAKONUTENb U BECH LMK MOBTOPSIIOT.

15.4. TexHn4eckasi xapakTep1cTika yCTaHOBOK MpvBedeHa B Tabn.22.

Tabnuua 22
XapakTepucTuka y3na urnm ycTaHoBKM OnekTponusep

OH-1 3H-5 OH-25
Mpoun3BoanTENLHOCTL MO aKTUBHOMY XI10pY, Kr/CyT 1,0 50 25
YaenbHbI pacxof conuv Ha 1 Kr akTUBHOrO Xropa, Kr 12-15 12-15 8-9
MpoJoMKNTENBHOCTb LMKNa 3NEeKTPoNn3a, 4 0,75-1,0 8-9 10-12
PekomeHayemoe 4ncno LMKIOB B CyTKM 2-4 2 2
KoHueHTpauus akTMBHOrO Xropa B pacTeope, r/n 5-7 6-8 10-12
Pabouee HanpsbkeHWe Ha BaHHe, B 40-42 40-42 55-65
Pabouunit Tok, A 55-65 55-65 130-140
YOenbHbIN pacxoq 3nekTpodHeprm Ha 1 Kr akTMBHOIO 7-9 7-9 8-10
xnopa, kKBT-y

15.5. Ha kaxpgom oObekTe uenecoobpa3Ho ycTaHaBnuMBaTb He 06onee [OByx-Tpex napanfienbHo paboTtarolmx
YCTaHOBOK, U3 KOTOPbIX Of4Ha A0MmkHa ObITb pe3epBHON.

15.6. Tpyn NpPOEKTUPOBaHUWN 3SMEKTPOSIM3HO-XITOPATOPHOM YCTAHOBKM PEKOMEHAYETCS WCMNONb30BaTb TUMOBLIE W
TexHopaboume NpoekTbl, BbiNonHeHHble MnpokommyHBogokaHanom n LIHUW3IM urxeHepHoro obopynosaHust. [MpoekTbl
pa3paboTaHbl AnA OYMCTHBIX COOPYXeHWI ¢ pacxodom xnopa 1-200 Kr/u.

15.7. YCTAHOBKM C KOMMSIEKTOM TEXHOJIOMMYECKOro OGOpy,D,OBaHI/IH pasMmeLwarT B 34aHUK, B KOTOPOM npeayCMOTpEeHbIl
nomMelleHne Ona SnekTposim3epoB, HAaCOCHO-OO03UPOBOYHOE OTAerieHune, 3reKTponToBad, BeHTKaMepa u cny>|<e6Hoe
nomMetleHune.

B nomelleHn ons anekTponM3epoB pacrnonaraTcs SNEKTPONU3HbIE YCTaHOBKM C CUCTEMOW BbITSKHOW BEHTUNSALMN,
B HaCOCHO-03VPOBOYHOM OTAENEeHUM pasmMellarTcs paboune 6Gaku C 4O3MPYHOLMMU YCTPOMCTBAMW U HACOCHOE
obopynoBaHue.



[NomelueHne SJ'IeKTpOXO3F|IZCTBa npegHasHa4yeHo Onda CUCTeM ynpaBJieHUA U KOHTpOonA 3a pa60T0|?1 ANeKTponn3epos u
HaCOCOB.

B npoekTax npeayCcMoOTpeHO MOKpOe XpaHeHue COonn C pacnosioXeHnemM pacTBOPHbIX GakoB 1 HakoB-HakonuTenemn
rmnoxnopuTa HaTtpua BHe 34aHVN.

HonyckaeTcs pacnonaraTb YCTAaHOBKM Ha cBOBGOAHbLIX MMOWAAsX CyLIeCTBYKOLUMX MoMelleHuid. B aTom cnyyae
pacTBOPHbINA y3ern NPeanoYTUTENBHO pa3MeLLaTh Ha NEPBOM 3TaXe 34aHUS UNW B NOABasIbHbIX MOMELLEHUsIX B6nm3m ot
ckrnaja XpaHeHust conu. JNeKTpPonmu3ep pekoMeHOyeTCs YyCTaHaBnvMBaTb B OTAENbHOM MoMelleHnn. BoamoxHo
COBMECTHOE PACrONIOXXEHNE B OOHOM NMOMELLEHUM PACTBOPHOIO Yy3na, anekTponuaepa n 6aka-HakonuTens runoxnopura
HaTpusi. PacTBop rMnoxnoputa HaTpusi JOSKEH nocTynatb B Gak-HakonuTenb camoTekoM. [lepenan BbICOTbI Mexay
CNVBHBIM BEHTUIIEM 3MEKTPONM3EpPa U BXOAHbIM NaTpybkom 6aka-HakonuTensa AomkeH bbiTb He meHee 0,3 M.

MomelleHna JomkHbl ObITb obecneveHbl NOABOAKOW BOOOMPOBOAHON BOAbI AN MPUrOTOBMIEHUSA pacTBopa COMu U
NPOMBbIBKW pacTBOpPHOro Oaka, anekTponu3epa, Gaka-HakonuTens M COeaMHSAIOWMX MX Maructpanen nocne paboThbl.
Co0TBETCTBEHHO A0MKeH ObiTb 06ecneyeH crnme NPOMbIBHOW BOAbI B CUCTEMY BOAOOTBEAEHUS.

15.8. BbinpamuTenbHbIM arperaT, nepenonocaTop, LWkadg ynpaBneHns U CUCTEMY aBapuUWHON CUrHanM3aumu
uenecoobpasHo ycTaHaBnuBaTb B Aucnetdyepckom nyHkTe. Lkad ynpaBneHus pekomeHOyeTcs KpenuTb Ha CTeHe B
3aBMCMMOCTH OT MITAaHUPOBKM MOMELLEHUS 1 pa3MeLLieHns obopyaoBaHus.

MoHTax 3HeKTp0060py,D,OBaHI/IF| cnegyeTt npouv3BoauTb cornacHo SJ'IeKTpVILIeCKOVI CxXeme YCTaHOBKM U I'HpaBI/IJ'IaM
SKCnnyataunn aNneKTpn4ecknx yCTaHOBOK".

15.9. PasBogky TpybonpoBogoB Heo6GXoOMMO BbIMOMHATE M3 aHTUKOPPO3MOHHOIO Martepuana, paspeLleHHOro
MwuHsgpaBsom CCCP k npyMeHEeHMI0 B XO3NCTBEHHO-NUTLEBOM BOLOCHAOXEHMWM.

YCTAHOBKU TUMNA "NOTOK" ANA OBE33APAXUBAHUA BOAbI NMPAMbIM
ANEKTPOJIU3OM

15.10. Ob6e33apaxnBaHne BoAbl NPSIMbIM 3NIEKTPOSIM3OM SBMSETCS PA3HOBUOHOCTbLIO XNopmnpoBaHus. CyLLHOCTb 3TOro
MeToJa COCTOMT B TOM, YTO Moj AeNCTBMEM 3MEKTPUYECKOrO TOKa U3 XJIOpPUAOB, Haxoaswmxcs B obpabaTbiBaemoin Boae,
obpa3syeTcsi B OCHOBHOM aKTMBHBIW XIOpP, KOTOPbIN 1 06e33apaxunsaeT BoAy HENOCPEACTBEHHO B MOTOKE.

YcTtaHoBkm Tuna "MoTtok" npegHasHaveHbl Ans o6e33apaxnBaHns NpupoaHbIX Bog, oTeevarowmx TpebosaHnam TOCT
2874-82 npu cogepxaHunm xnopuaos He meHee 20 MI/n 1 XeCTKOCTU He bornee 7 Mr-akBe/nn.

15.11. YcTaHoBka paboTtaeT cnegytowmm obpaszom. ObpabatbiBaemyto BoAy Noa AaBfeHWEM NodalT CHU3Y BBEPX B
anekTponuaep. BknoyaloT BbINPAMUTENBHLIN arperaT U Ha TOKONOABOAb! ANEKTPOAOB NOAAKT NOCTOSIHHOE HanpsiKeHue.
Cwvny Toka nogbupatoT Takum obpasom, 4ToObl BENMYMHA OCTATOMHOro Xxropa B obpaboTaHHOW Boge COOTBETCTBOBAra
TpeboBaHunam FOCT 2874-82.

15.12. TexHudeckad XapakTepucTuMKa YCTAHOBKW, CEPUMHO BbINyCKAEMOW OTEYEeCTBEHHOW MNPOMbILNEHHOCTBIO,
npueefeHa B Tabn.23.

Tabnuua 23
MokasaTenb 3HaueHve nokasartens
Mpon3BoanTENbLHOCTL*, M 3 M 15-100
HomMunHanbHas MoLLHOCTb, KBT 7,6
HanpsxeHue nutaHus, B 380 (x10%)
Paboyee HanpsikeHwe Ha anekTpogax, B 6-12
Pabouunin Tok, A He 6onee 600
[aBnexune B kamepe, lMa (krc/cm 2) 0503




* 3aBucuUT ot coaepxaHuna xnopuaos, CyJ'IbeaTOB n Tpe6yeM0|7| 003bl XJ11opa Ha o6e33apa>i<MBaHme BOAbI.

[nsi KOHKPEeTHOro o6beKkTa MPOM3BOAUTENBHOCTbL YCTAHOBKM MOXET ObITb onpegernieHa no Homorpamme (4epT.45).
B3anmHoe BnusiHne cynbdaTtoB M XNOPUAOB Ha NPOLECC 3nekTponuaa onpeaensetca KoddduumeHTom K,: (Touka 7).

JaHHble MO KOHLEHTpauun XNopugoB v BennunHe KoadduumneHTa K,: NO3BOSAIOT YCTAHOBUTL BbIXOL Xopa Mo TOKY

(Touka 2). Beixog xnopa no TOKy Npu 3agaHHOM TOKOBOW Harpyske (Touka 3) u Tpebyemas gosa xnopa (Touka 4)
onpeaensoT MakCMMarnbHO BO3MOXHYIO NMPOU3BOAMTENIBHOCTb YCTAHOBKU (TOYKa 5) HAa 06beKTE NPUMEHEHNSI.
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YepT.45. Homorpamma ans onpeaeneHns npoM3BoaMTeENbHOCTH
yctaHoBku Tuna "lMoTok"

15.13. He3aBMCMMO OT MpUMeEHSIeMbIX CXeM BOAOCHAGXKEHUSI MecTa pacrnonoXeH sl YCTaHOBOK AJs o6e33apaxunBaHus
NPSMbIM 3NEKTPONN30M OBYCMOBMEHbI CYLLHOCTLIO MEeToAa: OHWM AOSHKHbI BCerga pacnonaraTtbCs nepep KOHTaKTHbIMU
€eMKOCTAMM (pesepByapamu YACTOW BOAbl, BOAOHAMOPHLIMU GallHAMU 1 T.N.), KOTOPLIE, TAK e KaK B criy4ae oGblYHOro
XMopuUpoBaHus, No3BonsaoT obecrneymBaTe HEOBGXOAMMOE BPEMS KOHTAKTA.

15.14. YCTaHOBKM [OIMKHbI 3KCMyaTUpoOBaTbCA B MOMeLLeHMM ¢ Temnepatypo oT 1 go 35 °C n oTHocuTENbHOWM
BnaxHocTblo 0o 80%. Ha ogHom obbekTe uenecoobpasHo ycTaHaBnuBaTb He Gonee 2-3 napannensHo paboTarowmx
yCTaHOBOK, U3 KOTOPbIX OAHAa pe3epBHasi.

15.15. Tpn HanNn4YMnM B cxeme BOLOCHAOXEHMSA YCTAHOBKU ANst OMUCTKM BoAbl (Tvna "CTpya”, yCTaHOBKM MNK CTaHuum
ans obeaxenesvBaHus 1 Ap.) yctaHoBky Tuna "MoTok" LenecoobpasHo pacnonaratb B TEX XKe NMOMELLEHMUSIX.

15.16. Mpu ncnonb3oBaHWM NOA3EMHbLIX BOA, He Tpebykwmx chneumanbHOW OYUCTKM M nogaBaeMbix B COOpHble
pes3epByapbl, BO3MOXHbl pasfnuyHble BapuaHTbl pa3melleHns annapaTtypbl. [1pyM Hanuuum Hag CKBaXKMHOW MaBMIbOHAa
yCTaHOBKY Hambonee uenecoobpasHo pas3mMellaTb UMEHHO B HeM. Korga maBunbOH OTCYTCTBYET Unu Boda NopaeTtcs B
cOOpHbLIV pesepByap OT HECKOSbKMX CKBaXMH, annapaTypy MOXHO MOHTUPOBaTb B HACOCHOM (BTOPOro noAvema) unum B
HebOonbLIOM OTAENbHO CTosWeM 3aaHun. B Tex cnyuasix, korga Boga mnocTynaeT B BOAOHAMOpHyw GallHio, a y ee
OCHOBaHUsl UMEETCS NOMeLLeHNe, YCTaHOBKY MOXHO pacrnonaraTe Ha 9TUX MroLwassix.

Bo Bcex cnyvasx pasmeLleHusi yCTaHOBKU 3reKkTponusep Heobxoammo ycTaHaBnmeBaTb Ha 06BOAHOM NMHUM OCHOBHON
Marmctpanu, nofaroLen Boay B KOHTaKTHbIN pe3epByap.

Ha oTpes3ke OCHOBHOW Maructpanu Mexgy noacoeavHeHWsiMM OOBOLHOW NUMHUKM HeobxoaMmo yCcTaHaBnMBaTb
3aaBwxkky. MNMoaBoaswmin TpyGonpoeoa o6opyayeTcs uaMmepuTerneM pacxofa nogaBsaeMon Boabl.



15.17. MoHTax 6noka ANEeKTponnTaHna yCTaHOBOK crieayeT npon3BsoAunTb B NOMeLleHUU cornacHo SJ'IeKTpVILIeCKOI‘/II
cxeme u MYD. C uenbld CHWXEHWUs napeHusi HanpaxXeHna B COeAUHUTENTbHbIX kabensax paccTtoaHune wmexay
BbINpAMUTENEM U 3NEKTPONTN3EePOM OOSIKHO ObITb MO BO3MOXXHOCTU MUHMMAaIbHbIM.

15.18. Tpu npuBA3KE W MOHTaXe YCTAaHOBOK MOXHO Monb3oBaTbcd "CxeMamu KOMMOHOBOK YCTAHOBOK [Ans
o06e33apaxnBaHusi MPUPOAHbLIX U CTOYHbIX BOA NPSMbIM 3NEKTPONn3om”, paspaboTaHHbIMKU MMNIPOKOMMYHBOLOKaHANOoM.

16. MEXAHUYECKOE OBE3BOXXWBAHUE OCALIKOB, OBPA3YIOLLUXCA
HA CTAHUUAX BOOONOAIrOTOBKA

HA3HAYEHUE U OBJIACTb NPUMEHEHUA

16.1. PaccmaTtpuBaemble MeTogbl M YCTPOWCTBA NpefHasHaveHbl AN MexaHudeckoro obe3BOXMBaHMS OCadKOB,
06pasyomnxcs Ha CTaHUMSAX OCBETNEHMS, 06e3xXenesnBaHns U yMsar4yeHns NnpupoaHbIX BoA, C UCMOSIb30BaHNEM CEPUINHO
BbIMyCKAeMOro oTe4ecTBeHHOro 060pyaoBaHMs.

16.2. MexaHu4eckoe 00€3BOXMBaHME MOXET HaWTM NpuUMeHeHne npu obpaboTke ocagkoB, OOpasylLMXCA Ha
CTaHLMSAX OCBETNIEHUSI MPUPOAHBIX BOA, XapakTepuayeMbiXx MyTHOCTbIO 0 400 mr/n.

16.3. MexaHu4yeckoe 06e3BOXMBaHME OCAAKOB NPUPOAHbLIX BOA PEKOMEHAYETCS NPUMEHSATb AN 0CaAKOB:

06pasylolmxcs Ha CTaHuusAX oBeakKenesnBaHus U yMAr4eHus NoA3eMHbIX BOA, - NPU OTCYTCTBUM CBOGOAHBIX
TEPPUTOPUI, BbICOKOM YPOBHE MPYHTOBbIX BOA, 1 BOSIbLLIOM KOIMYECTBE aTMOCEPHbBIX OCAAKOB;

NOBEPXHOCTHLIX MPUPOAHBLIX BOA4 - MpW OTCYTCTBMM CBOGOAHBIX TEPPUTOPWUIA WU YCNOBUW ANl €CTECTBEHHOIO
3aMOpaXMBaHUA 1 OTTaMBaHWUS OCaAKOB.

16.4. MNpn JanbHenlwem pacCMOTPEHMM TEXHOSOMMYECKMX CXEM M YCTAHOBOK Ansi 0OpaboTkm OcagkoB MpuHATa
cneayoLwas ycrnoBHasa knaccmdmkaumsi Bo4 NOBEPXHOCTHLIX BOAOMCTOYHUKOB MO UX MYTHOCTM M LBETHOCTYU (Tabn.24) .

Tabnuua 24
Bopgpbl [MokasaTenb kayecTBa | 3HadeHue nokasartens

ManomyTHble MyTHOCTb, Mr/n £ 10
[MoHWXeHHON MyTHOCTK To xe 10-50
CpeaHen MyTHOCTU " 50-100
[MOBbILLEHHOW MYTHOCTH " 100-250
MyTHblEe " 250-1500
BbICOKOMYTHbIE " >1500
ManouBeTHble LiseTHOCTb, rpag 4 35
LiBeTHble To xe 35-120
BblcoKoLBETHbIE " >120

NMPUHUUNMUATIBHAA CXEMA TEXHOJTOMTMYECKOIO NMPOLIECCA U OCOBEHHOCTHU
YCTAHOBOK

16.5. Pa3baBneHHbIi 0CagoK M3 OTCTOMHWMKOB MIM OCBETNIMTENEN CO B3BELUEHHBbIM OCAAKOM, a Takke NPOMbIBHbIE



BOAbI CbVIJ'IprOBaJ'IbeIX YCTaHOBOK CrieyeT HanpaBnAaTb B COOPYXeHUA ANna nx ycpegHeHnsa U oCBeTrneHna.

Ocapnok, BblaeneHHbIN B YKa3aHHbIX COOpPYXEeHUAX, HaANEeXUT HanpabBlATb Ha COOPYXeHUA Onda ero hanbHenwero
MeXxaHn4eckoro ob6e3BoXXnBaHMsI.

I'IpM HeobxoaMMocTH cnegyet npeaycmMmaTtpuBaTb NPOMEXYTOYHYHO €MKOCTb AJ14 BblpaBHMBaAaHMA pacxoaa oCaaka.

16.6. C uenbto MHTEHCMdMKaLMM NPoLEeCcca OCBETNEHUS MPOMbIBHbIX BOA, cneayeT Aobaensats nonvakpunamug (MAA)
13 pacyeta 1-1,5 mr/n.

16.7. Bbibop obopynoBaHus O MEXaHWYecKoro o6e3BOXMBaHMSA OCaAKOB MPUPOAHLIX BOA onpenensieTcs ux
MCXOOHbIM KadecTBOM. [ns 06e3BOXMBAHUS TMAPOKCUAHBLIX OCAAKOB MOBEPXHOCTHbLIX BOA CledyeT B OCHOBHOM
npuMmeHaTb unbTp-npeccel Tuna ®IrNAKM unu ®rAB. Bakyym-cmnbTpbl Anst 06€3BOXMBaHUA TakmMx OCaOKOB MOryT
HaWTW NPUMEHEHME NULLb ANs Bog ¢ MyTHOCTbo 100 mr/n.

Ons ob6e3BoXMBaHUA 0CadKOB, OOpasylOLMXCH HA CTaHUMSX 0De3XenesnBaHusi U YMSrYeHUs MOA3EMHbIX BOf,
criegyeT MCMonb30BaTh BakyyM-UNbTPbl U NIEHTOUHbIE (DUNBbTP-NPECCHI.

Mpy Mcnonb3oBaHUK BakyyM-(OUNbTPOB CriedyeT NPUMMEHSITh annapaTbl CO CXOAALMM MooTHOM, obecneynBatoLme
BO3MOXHOCTb pereHepaumy punbTpytoLLen TKaHu.

16.8. PekomeHayeTcs criefytolas TEXHOMNOrMYeckasi cxema MexaHW4eckoro 06e3BOXMBaHUS TMOPOKCUAHBIX OCaAKOB
Ha dunbTp-npeccax (4epT.46).

YepT.46. TexHonormyeckas cxema obpaboTkm ocagkoB Ha KaMepHOM bunbTp-npecce

1 - ynnotHuTens; 2 - gosatop MNMAA; 3 - ycpegHUTENb-0TCTONHMK OCaAKOB U3 OTCTOMHWKOB MUIM OCBETNUTENEN
CO B3BELLEHHbIM CroeM ocafka; 4 - yCpeaHUTENb-OTCTOMHWUK MPOMbIBHbIX BOA, OUNbTPOBanbHbIX COOPYXEHWI;
5 - Hacoc; 6 - cOopHUK ocaka; 7 - Ao3aTop OSIOKYNSIHTOB U BCOMOraTesfibHbIX BELLECTB;

8 - npomexyToyHasa eMKoCTb; 9 - HarpeBaTernbHbIn anemeHT; 10 - komnpeccop; 771 - MOHXYC;

12 - kamepHbI unbTp-npecc; 13 - TpaHcnopTep; 14 - GyHkep; 15 - aBTOCcamocBarn

Ocagok u3 pre,D,HVITeHeVI-OTCTOVIHVIKOB HenocpeaCTBEHHO WM 4epe3 NpPOMEXYTOYHYH0 €eMKOCTb NnocTynaeT B
YNNoTHUTENN. C uenbto I/IHTeHCI/IqZ)VIKaLI,I/II/I npouecca ynnoTHeHUA B OCadokK nepen ynnoTHUtenamMu cnenyet BBOOAUTb
MAA.

YNroTHEHHbI 0CagoK nepenaBnvMBaloT U3 YNNOTHUTENEeNn B €MKOCTb Ansl MOArOTOBKM €ro K MexaHW4Yeckomy
o6e3BoxuBaHMi0. B 3aBncMMocTM OT BMaa ocagka v crnocoGa ero NoAroToBKM B EMKOCTb C MOMOLLbIO 403aTOPOB MOryT
rnogaBaTbCs M3BECTb, (OIIOKYNSHTBI U NpucagodHble matepuvarnbl. [oMMMO 3TOro, eMKOCTb MOXeT GbiTb 06opygoBaHa
CUCTEMON noporpeBa ocagka. [1oAroTOBMEHHbIN K MeXxaHU4eckoMy OOEe3BOXMBaHUIO OCaJOK OTBOAMTCA B MOHXKYC,
OTKyda C NOMOLLbI0 KOMMpeccopa nepefaBnmBaeTcs B KaMepHbl unbTp-npecc. O6e3BOXEHHbIN 0CaA0K C MOMOLLbIO
TpaHcnopTepa Yepe3 GyHKep yaansieTcs aBTOTPAHCMNOPTOM C TEPPUTOPUN CTaHumu. GunbTpaT nocne unbTP-Npeccos
OTBOAMTCS B KQHANMU3aLMOHHbIE CEeTU.

16.9. an ncnonb3oBaHUM AnNda MexaHu4eckoro 06€e3BOXMBaHUS r'MaopoKCcuaHbIX OCaakoB BaKyyM-C*)I/IJ'IbTDOB MOHXYC
cnegyetT 3aMeHUTb NIyHXepPHbIMU UK LLIHEKOBbIMW HacocaMu.



16.10. B KOHCTPYKTMBHOM OTHOLLEHUN YCPEOHUTENU-OTCTONHUKN AOIMKHbLI 06ecneumBaTbh BO3MOXHOCTb 3(EKTUBHOIO
OTBE[lEeHUsi OCBETIEHHOW BOAbI 1 OCafka Ha AanbHelLyo obpaboTky.

16.11. KoHCTpykumm ynnoTHUTEnew 3aBUCAT OT kadecTBa obpabaTtbiBaeMoro ocagka. [ns ocagkoB ManoMyTHbIX
LUBETHbIX BOL CrnegyeT CTPeMuTbCs, 4YTOObl OTHOLIEHME AuameTpa W rmybuHbl ynnoTHuTens coctaBnano 1:2. C
yBENMYEHNEM MYTHOCTU MUCXOOHOW BOAbI YKa3aHHOE OTHOLUEHWE MOXHO yBENuWuMBaThb, U MPWU YNIOTHEHUM OCAOKOB U3
BOA C MYTHOCTbIO cBbiwe 100 mr/n B KayecTBe ynnoTHUTENER MOryT ObiTb MCMONb30BaHbl paauarnbHble OTCTOMHUKM
anameTtpom o 18 m.

16.12. MoaroToBKy YNNOTHEHHOTO OCajka K 00Ee3BOXMBAHMIO MOXHO OCYLLECTBNATL NGO B cneumanbHON eMKOCTH,
nnGo HENOCPEACTBEHHO B MOHXYCe.

NOArotToBKA OCAAKA K MEXAHUYECKOMY OBE3BOXWBAHUIO

16.13. MexaHuyeckoe 006E3BOXMBaHME OCafKOB, ODPa3ylLUMXCA Ha CTaHUUSIX 06Ee3XKenesmBaHusa U yMsr4eHusi
NMOA3EMHbIX BOA, CrieyeT OCYLLECTBNSATL NOCre UX YNnoTHEeHWs 6e3 A0OMNONMHUTENbHON NOATOTOBKM.

16.14. MexaHuyeckoe 006e3BOXMBaAHWE TMOPOKCUAHBIX OCAAKOB MOBEPXHOCTHbLIX MPUPOAHLIX BOA cneayeT
OCYLLECTBMATb TOMbKO MOCRe npeaBapuTEnbHOM MOAroTOBKM, ObecneuynBalollert M3MEHEHME WX WUCXOOHOM (U3NKO-
XMIMUYECKOW CTPYKTYPbI.

16.15. MNpepBapuTensHas NOArOTOBKa MMAPOKCUAHLIX 0CaAKOB K 06€3BOXUBAHMIO MOXKET BKIHOYATb UX YNMOTHEHWE B
COOpPYXEHMSIX BEPTMKANbHOTO WNM  paguanbHOro  TUMa, Koarynsiuuilo  XMMWYECKUMU peareHTamu, [goGaBrieHve
BCromoraTernbHbIX BELLEeCTB, Harpes Ao 60-98 °C, 3aMmopaxuBaHne-oTTanBaHue.

Mpumevanusa: 1. 3amopaxuBaHue-oTTaMBaHWe crieayeT npeaycmaTtpvBaTb MpU MNOArOTOBKE K 06E3BOXMBAHMIO
0CafKoB ManoMyTHbIX LIBETHbIX 1 BbICOKOLIBETHbIX BOA, 06nagalolimx Haubonee HU3Ko BoJ0OTAaLWEN COCOGHOCTLIO.

2. Bblbop TemnepaTypbl HarpeBa oOcagka criegyeT OCYLIEeCTBATb C Y4ETOM BO3MOXHOCTEN 06e3BOXMBaOLLMX
annapaToB.

16.16. YNnoTHeHVEe rMAPOKCUMAOHBLIX OCAAKOB MAaSlOMYTHbIX LIBETHbIX BOA CriefyeT MNpov3BOAUTbL B YMMOTHUTEMSX
BEPTMKaNbHOro T1na, 060pyaoBaHHbIX YCTPOUCTBAMM ANsS HENPEPBLIBHOTO HapyLLEHUsi CTPYKTYPbI 0cajka.

YNnoTHeHne 0CaKoB, MOMYYEHHbIX M3 MOBEPXHOCTHbIX BOA4 C MYTHOCTbto cBbiwe 100 mr/n, a Takke OCaaKoB,

o6pa3yrou.u/|xc;| Ha cTaHuusix obesxenesanBaHns n ymMAar4eHna nog3emMHbiX Bo4, B 3aBUCUMOCTU OT NPOU3BOANTENTbHOCTU
CTaHUMN MOXXHO OCYLUECTBIIATb B YNJNIOTHUTENAX BEPTUKANIbHOIro Unn pagnanbHOro tuna.

Ons npeaBapuTenbHBIX pacyeToB NPU MPOEKTUPOBaHUM BRaXHOCTb YMIIOTHEHHONO B TeuyeHue 2 4 ocagka PFTUT

cnegyet npuHumMaTb, %:

ONs ocajKa kenesocoaepXalmx nogsemMHblx Bog - 97,0; npy yBenMYeHUn NpoaoiPKUTENbHOCTM YNNOTHEHUS 0 24 Y
BNaXXHOCTb YMIOTHEHHOrO ocagka CHmxaeTcst o 92-94;

Ons ocagka, oOpasyoLerocs Ha CTaHUMAX yMArYeHnst Bogel, - 92-94.

16.17. Ons npegBapuTenbHbIX PAcYETOB NPU NPOEKTUPOBAHNMN BIIAXHOCTb YNIIOTHEHHOTO 0Cafka NOBEPXHOCTHbLIX BOA,
PFWI’ %, B 3aBMCMMOCTM OT Ka4yeCTBEHHbIX MoKa3aTenei MUCXOOHOW BOAbl MOXHO OMNpefensiTe Mo creylolemy

BbIPpaXXeHUIO:

P = 96,034+ 18 107 1] =310 M -1,26- 10712, (66)

roe H - UBETHOCTb MCXOOHOW BOAbI, rpag;

M - MyTHOCTb McxogHOI Bogbl, MI/.

MpoJomMKUTENBHOCTb YMNOTHEHNUS 0CAAKOB MOBEPXHOCTHLIX BOA CredyeT NpuHMMaTh paBHoi 6-10 4 B 3aBUCMMOCTU



OT KadeCTBa OCadkoB, npunmyem C yBenn4YeHUeM MUHeparbHbIX npmmeceﬁ B HUX NPOAOJDKUTENbHOCTb YMNIOTHEHUA
CHUXXaeTC4.

16.18. [ns nHTeHcudukauum npouecca ynnoTHeHus B ocagok fobasnstoT MAA u3 pacueta 0,04% macchbl cyxoro
BelllecTBa ocagka. [poaomK1TenbHOCTb YNNOTHEHUS NPU STOM creayeT NpUHUMaTh PaBHOW 2-4 u.

16.19. B KayecTBe XUMMUYECKUX peareHToB AONAd Koaryndauun ocCaakoB nepen mx MexaHU4eCkum 06e3BOXNBaAHNEM
MOryT UCNOJ1b30BaTbCA U3BECTb, MUHEPAlbHbIE Xere3ocodepKallumne KoarynaHThbl, (bJ'IOKyJ'IHHTbI.

16.20. M3BecTb Npu NoaroToBKe MAPOKCUAHBLIX OCAAKOB K 06€3BOXMBAHMNIO MOXET UCMOMb30BaThCA CaMOCTOATENBHO.

Onsa npegBapuTenbHbIX pacyeToB 03y U3BECTU Mo Ca@ cnenyet npuHMMaTtb ONA 0CadkoB BOA, % macchbl CyXnx
BeLllecTB 06pa6aTb|BaeM0ro ocafka:

NoBbILLEHHOW MyTHOCTH - 10-15;

cpegHewn UBEeTHOCTU U MyTHOCTM - 20-30;

MaromyTHbIX cpegHew useTHocTu - 30-50;

MaroMYyTHbIX BbICOKOLBETHLIX - 60-100.

Mpwn aTOM [03a M3BECTM BO3PACTAET C YBENNYEHNEM LIBETHOCTU Y CHMXKEHMEM MYTHOCTWU UCXOOHOW BOAbI.

16.21. CamocTosATenbHOE MCNonb3oBaHne rokynsaHTOB ANA NOArOTOBKM MMAPOKCUAHBLIX OCAAKOB K MEXaHW4YeCKOMY
06Ee3BOXMBAHMIO BO3MOXHO NLWb NpU 06E3BOXMBaHUM OCaAKOB BOZ MOBbLILLEHHON MYTHOCTMU.

driokynaHTbI cnefyeT Ucnonb30BaTh A COKpalleHnst pacxoga uasectu. Mpu 3ToM Ans NpeABapUTENbHBIX PAcyYeToB

cregyeT NpUHUMaTh 403y GriokynsHTa 0,2% No aKTUBHOIA YacTW OT MAacChl CyxvX BELLECTB U A03y M3BecTn no Zalll -
20% Lna manomyTHbIX LBeTHbIX Bog 1 15% ans Boa cpefHen UBETHOCTU Y MyTHOCTH.

16.22. Ons COKpalleHna pacxoaa WM3BeCTU MNpu noarotoBke rmMAPOKCUMAHbIX OCadKoB K 00€e3BOXMBAHUIO MOXHO
Mcnonb3oBaTb pasnnyHble BCnoMoraTtesibHble BewecCTBa, cpean KOTOpPbIX creayet OTMeTUThb 3051y-YHOC OT CXUraHusa
TOp(ba, yrna v cnaHues, AMaToMUT, NeprnnT, ONUIkKK, necyaHyto nNbiib 1 Apyrue oTxogbl.

O PEKTUBHOCTL MPUMEHEHUS BCMOMOraTeNbHbIX BELLECTB HEOOXOAMMO MNOATBEPAMTL OMbITHbIM NyTeM. OObIYHO
nobaBka BcrnomoraTtenbHbiX BewecTB B konnyectBe 50-100% Macchl Cyxvx BeELLECTB Ocagka MO3BOSISET COKPaTUTb
pacxoj ussectu B 2 pasa.

CoBMeCTHOe UCMonb30BaHMe BCMOMOraTeNibHbIX BELECTB U CbJ'IOKyJ'IFIHTOB no3BoNndeT NONMHOCTbK OTKa3aTbCA OT
npuMeHeHna N3BecTu npn 00€e3BOXMBaHUN OCAZKOB, nony4yeHHbIX 13 BO4 cpenHeVl LBETHOCTU N MYTHOCTW.

16.23. lNpu nepekauyke ocapka nepen 06E3BOXWMBAHWEM W OCOGEHHO MNOCre KoarynsiLMoOHHOW U (POKYNSLMOHHON
06paboTkn BO M3bexaHue paspyLUeHWst ero CTPYKTYpbl HE OOMyckaeTcs MCMonb3oBaHUE LIEHTPOBEXHBIX HAcoCOB, MX
crnefyeT 3aMeHATb NIYHXEePHbIMU U LUIHEKOBBLIMMU.

OMPEAENEHUE OCHOBHbIX TEXHOJTIOMTMYECKUX MAPAMETPOB MNPOLIECCA
MEXAHUYECKOIO OBE3BOXWBAHUA OCAOKOB

16.24. PacyeT ynnotHuTenem cnegyet OCYWECTBAATb MO MakCMMarnbHOMY 4YacOBOMY KONMYECTBY OcCajka,
ob6pasytoLemycsi B nepuof naBogka, C y4eToM COKpaLLleHUs nepuoaa YnroTHEHNS B 2 pa3a No CPaBHEHMWIO C YKa3aHHbIM
n.16.17.

16.25. PacyeT ofopynoBaHus AN 06e3BOXMBAHWA oOcagka Bof MOBEPXHOCTHLIX WCTOMHUKOB CcrieayeT BecTw,
NpUHUMasi BO BHMMaHWe cpeaHEerofoBblie nokasaTeny Ka4yecTsa UCXOAHOW BObI.

16.26. Ha nepvop naBogka Heobxooumo npegycMaTpmBaTh CO34aHMe akKyMySnMpYoLWen eMKOCTU ANst YNNIOTHEHHOMO
ocafka, KOTOpbI He MOXET ObITb 06e3BOXKEH HA YCTAHOBNEHHOM 000pPYyLOBaHUM.

AKKYMYNMPYIOLLYIO EMKOCTb criegyeT 06opyaoBaTh HACOCHOW CTaHUMEN, obecneynBaroLLen nepekaydky Haxogsawerocs
B HEN ocajKka Ha 06e3BOoXMBalOLLIME annapaTthbl B NEPUOL, MEXEHN.

16.27. OcHoBHble NapameTpbl paboTbl PUNLTP-NPECCOB:



TOMNWMHA crosi 06e3BOXEHHOro 0caKka Ha (oMNbTPOBasbHOM Neperopoake nNpy 06e3BoXKMBaHUM Ha UNbLTP-Npeccax 1
BaKyym-cunbTpax 6apabaHHoro Tuna fomkHa 6bite . 2 5 mm;

obbem ocagka, nogaBaemMoro B oUnbTP-Npece, - He MeHee obLiero oGbeMa kaMep, COOTBETCTBYIOLErO NacnopTHLIM
[OaHHbIM;

yAenbHbI 06beM nopasaeMoro ocagka Wy, = 0,04 M e (MPUMeHNTENbHO K uUnbTp-npeccam Tunos GIAKM
1 OMAB) .

2
16.28. MpounsBoanTenbHOCTL 06E3BOXMBAOLLMX annapaToB MO CyXOMy BELLECTBY ocaka Q Kr/(M ™ -4), BblpakeHHas
Yepes Maccy TBepAov asbl ocagka, MOXeT GbITe paccunTaHa no opmyne

TE
S 1 67
0 ;Tu ©7)

rae #i - Macca TBepaon dasbl 0cajKa, Kr;

2
F  noBepxHOCTb PUNLTPOBAHMS, M |

TH - NPOAOOIMKUTESTIbHOCTb C*)I/U'IprOU,VIKJ'Ia, Y;

K- KoahULMEHT 3anaca, yuuTbiBawLWMA KorebaHume CBOWCTB oOcagka W KonbMaTauuio ¢unbTpoBaribHON
neperopogku, paeHein 0,6-0,8.

MPOAOMKUTENLHOCTb UNLTPOLMKNA Ty , 4, NPV 0BE3BOKMBAHMM OCAAKOB Ha (PUNLTP-NPeccax pasHa:

Tu =T T Tore ¥ Teen (68)
e T4 - NPOAOIKATENLHOCTE (UILTPOBAHMS, \;
Topg - MPOAOIKUTENBHOCTL OTKUMA, Y;

TBEH - NPOAOIMKUTENNbHOCTb BCMOMOraTesibHbIX OI'Iean,VIIZ, BKn4Yawuwiaa BpemMmsa 3anosiHeHUA Kamep OoCadkoM B

obbeme, paBHOM o61=emy Kamep CbVIJ'Ipr-I'IpGCC&, BpemMaA BbIrPYy3KM OCafKka U pereHepauun TKaHu U npnHMMaemasa no
nacnopTHbIM OaHHbIM, Y.

npO,D,OJ'I)KVITeJ'IbHOCTb CbI/IJ'IprOLWIKJ'Ia TT—[ , Y, Npn 00e3BOXXMBaHUN 0CaAKOB Ha BaKyyM-CbI/IJ'IpraX paBHa:

360
Ty =Tg g, (69)
rae g, - Yron 30Hbl PUbTPOBaHMS, TpaA.
Macca TBepgon dasbl ocagka coctaBngeT
Py = W Chme (70)

3
roe me - 06bemM ucxoaHoro ocagka, M~ ;



3
me - KOHLIEHTPALUSA NCXOAHOro ocaaka, Kr/m

MoactaBnss 3HaveHus us popmyn (68) - (70) B dhopmyny (67), nonydmm crnegyroLime 3aBMCMMOCTUN A4S onpegenexHms
NPON3BOANTENBHOCTY:

unLTP-Npeccos

Qq:-n = Woaex Crex X 1)
F(Tcl:u * Tors * Ten)
BaKyyM-(buIIbTPOB
_ Woex Ty S
= (72)

Cog Fry- 360

Ecnn koHueHTpauuio ncxogHoro ocagka B dopmynax (71) n (72) 3amMeHUTb BIaXXHOCTbIO WMCXOOHOrO ocagka,
yKa3aHHble 3aBMCYMOCTN COOTBETCTBEHHO NMPUHUMAIOT CeayoLLMA BUA!

0 = me[lgm_me)ﬂmx P
YT T00F (rg * Tomg * Taen)

(73)

W 100 =B s
QB-.;I:. _ m:x[ I»n:x:] i mex £ (74)
36UUUFT¢|

roe me - BNaXHOCTb UCXOQHOro ocagka, %;

3
'DI'D::{ - MIOTHOCTb UCXOQHOro ocafka, Kr/Mm

npOVI3BO,D,VITeJ'IbHOCTb O6e3BO)KVIBaPOUJ,I/IX annapaTtoB MOXeT ObITb onpegernieHa Takxe no o6bemy BblaenueLlerocqa
CbI/IJ'IpraTa 1 BNaXXHOCTWN UCXOAHOIO 1 06E3BOXEHHOIO OCaAKOB M3 cnefywuwero COoOTHoWeHUA:

Wy (100 = 5 0 = (L, — W@}(IUU B0, (75)
o 7y 0 Fe -
Pm:x - Pu:u:

Mopactasume 3aBucumocTb (76) B dhopMyrnbl (73) u (74), nonyynm cneyoLwime BolpaXeHUs:

Wq:[lom_PDc)[IDD = Fey )-Om:x

= 4
100(F 0y ‘E:..:)F(Tq: +Tome T Tren)

; (77)

Q¢ -

_ W@[IDD_E‘JC )[IDD_PMX jﬂfq:ﬂm
ey = £ (78)
26000 . —PDC}FTEP

16.29. [aBneHus ¢unbTpoBaHMs G‘i‘ N omkuma G,:,m, nogaepxveaembole npu pabote UNBLTP-NPECCOB,

onpegenarTca CXMMaeMOCTbio o6e3BoxunBaeMbIx ocagkoe. OgHako yynTbiBad, 4YTO B npouecce noarotoBkM OCadKoB K
06€e3BOXMBAHMIO 3HAYEHWE CXKMMAEMOCTU O6pa6aTblBaeMbIX OoCafKoB nNpuMBOOAT K onpeaeneHHoMy YpPOBHK, MNpu
NPOEeKTUpoBaHNN MoryT ObITb NPUHATBLI cneagywuine 3Ha4YeHns [aBNEHNN B 3aBNCUMOCTM OT KayecTBa 06p368TblBaeMOFO
OCajKa, KoTopble 6yﬂ,yT KOPPEKTUpOoBaTbCA B nNpouecce aKkcrnyataummn:



Ana ocagkoB MallOMyTHbIX LIBETHbIX N BbICOKOLBETHbLIX BO4
Gy =0,3-0,4 MMa; Gypy; =0,8-1,0 MMa;

AN 0cafgkoB BOA CpefHen LUBETHOCTU U MyTHOCTU

Gy =0,4-0,5 MMa; Gypy =1,0-1,2 MMa;

0151 0OCaKOB BOZA MNOBbILLEHHON MYTHOCTHU

Ty =0,5 MNa; Gy =1,2 Mna.

16.30. [na npeaBapuTenbHbIX pPacyeToB MNpPU MNPOEKTUPOBAHUM MPOU3BOAUTENBHOCTL BaKyyM-pUIbTPOB MNpu
00e3BOXMBaHUN OCafKoB, OOpa3yloLWMXCS Ha CTaHuusx obesxenesmBaHusl, crnegyeT npuHumatb pasHonm 80-100

3
Kr/(M ™ -4), BnakHOCTb 06e3BOXeHHOro ocagka - 60-70%.

Mpn o6e3BOXMBaHMM Ha BakyyM-punbTpax oOCadKoB, 0OpasyloLMXCA Npu  yMSAMYEHUM MOA3EMHBIX BOS,

o 2
NpPON3BOANTENBHOCTb cneayeT NpuHATL paBHon 90-120 kr/(m ™ -4), BNaxHOCTb 06e3BOXeHHOro ocaaka - 50-60%.

I'IpM 06e3BOXMBAHUN r’MOpPOKCUAHbIX 0CagKoB MNOBEPXHOCTHLIX NMPUPOAHbLIX BOA NPOU3BOANTENIbHOCTb (*)I/IJ'Ipr-I'IpeCCOB

no CyxOoMy BeLLeCTBY criefyeT NpuHMMaThb, Kr/(m 2 ‘4), 4Ns 0CagKoB BOA;
MarioMyTHbIX LBETHbIX - 3-5;
cpenHewn LUBETHOCTU U MyTHOCTM - 5-10;
MOBbILLEHHON MyTHOCTM - 10-15.
Mpyn aToM BNaxHOCTb 06E3BOXEHHOIO OCafKa COOTBETCTBEHHO, %, ANA OCafKOB BOA:
MaroMyTHbIX LBETHbIX - 70-75;
cpegHewn UBEeTHOCTU U MyTHOCTK - 60-70;

NOBbILLIEHHOW MYTHOCTYU - 55-65.

TeKCT AOKYMEHTa CBEPEH MO
oduumanbHoe nsgaHve
M.: UATM MNocctpost CCCP, 1989



