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MpeaucnoBue

Llenu, ocHoBHbIe MPUHLMNBI, NOMOXEHNUS MO FOCYAapCTBEHHOMY PEryNMpoOBaHUI0 U yrpaBneHuo B 06-
NacTv TeXHWYEeCKOro HOPMMPOBaHMSI M CTaHZapTU3auMu ycTaHoBneHbl 3akoHoMm Pecnybnvku Benapycb
«O TexHN4eckoM HOPMUPOBAHMK U CTaHZAPTU3ALMUNY.

1 PASBPABOTAH Hay4HO-NPOEKTHO-NPON3BOACTBEHHBIM PECMYONMKAHCKUM YHUTAPHBIM MNPeanpusiTueM
«CtpowntexHopm» (PYI «CTpoNTEXHOPMY»), TEXHUYECKMM KOMUTETOM MO CTaHgapTu3auum B 0bnactu apxmTek-
Typbl U CTpouTENbCTBA «BOO0X03AMCTBEHHOE CTPOUTENBCTBO, BogoCHabXeHne n BogooTteeaeHue» (TKC 05)

BHECEH rnaBHbIM ynpaBneHMemM Hay4HO-TEXHWYECKON MOMUTUKM U NuueH3uposaHus MuHucTepcTsa
apxuUTeKTypbl 1 cTpouTenbcTBa Pecnybnukn benapych

2 YTBEPXOEH W BBEJEH B JENCTBWE npukasom MWHUCTEPCTBA apXUTEKTYpbl 1 CTPOUTENbLCTBA
Pecny6nukn Benapycb ot 7 uioHa 2010 r. Ne 204

B HaunoHanbHOM KOMMMEKce TEXHUYECKUX HOPMAaTMBHbLIX MPaBOBbIX aKTOB B OONAcTM apXUTEKTypbl
N CTPOMTENBCTBA HACTOSLLUNA TEXHUYECKUIA KOLEKC YCTAHOBMBLLENCSA NPaKTMKM BXxoaut B 6nok 4.01 «Bogo-
cHabxeHune 1 BogooTBeaeHne»

3 BBEJEH BINEPBbIE

© MuHcTponapxutekTypsbl, 2011

HacToAwmMn TEXHUYECKUI KOLEKC YCTaHOBUBLLENCHA MPAKTUKN HE MOXET ObiTb BOCNPOU3BEAEH, TUpaXu-
pOBaH U pacnpoCcTpaHeH B kayecTBe odumumanbHOro u3gaHus 6es paspelleHmnss MuUHUCTEPCTBa apXUTEKTYpbI
n ctpouTenbcTBa Pecnybnvkn Benapycb

M3paH Ha pycckoMm a3blke
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TEXHUYECKNM KOOEKC YCTAHOBWBLUEVCSA MPAKTUKN

CoopyxxeHusi BoAonoAroToBKU
OBE3XENE3UBAHUE NMOAO3EMHbIX BOA
MpaBuna npoekTUpoBaHUs

36yaaBaHHi BoganagpbIXTOYKi
ABE3XAJNE3BAHHE NAO3EMHbIX BOA
MpaBinbI npaekraBaHHsA

Water treatment facilities
Iron removal from groundwater
Rules of designing

DaTta BBegeHusn 2011-01-01

1 O6nacTb NnpuMeHeHus

HacTosiwmn TeXHNYECKMIN KOOEKC YCTAaHOBMBLLEWCS NPAKTUKKN (fanee — TeXHUYECKUn KOAEKC) pacnpo-
CTpaHsieTCA Ha NPOEKTMPOBaHNE COOPY>XEHWIA BOAOMOATOTOBKM MO 06e3xeneanBaHunio (M obeamapraHueBa-
HWUI0) NOA3EMHbIX BO,.

TexHnyeckMn kogekc ycTaHaBnuBaeT TpeboBaHMA NO NMPUMEHEHUIO TMIMEHNYECKU, TEXHUYECKN N KO-
HOMMYECKM LieriecoobpasHbix METOO0B YAaneHus n3 BoAbl Xenesa (M mapraHua).

2 HopmaTuBHbIe CCbINIKU

B HacTosiLeM TexXHMYeCKOM KOOEKCe MCMONb30BaHbl CChINIKM Ha criegylolme TeXHUYEeCKMe HopMaTuB-
Hble NpaBoOBble aKkTbl B 0611acTn TEXHNYECKOro HOPMUPOBAHMSA 1 CTaHgapTM3auun (ganee — THI'IA):”

TKIM 45-4.01-30-2009 (02250) BoposabopHbie coopyxeHusi. CTponTenbHble HOPMbl MPOEKTUPOBAHMS

TKIT 45-4.01-31-2009 (02250) CoopyxeHus BOgonoAaroToBkn. CTpouTenbHbie HOPMbI 1 MpaBuna

CTb 1884-2008 CtpouTensctso. BogocHabxeHue nutbeBoe. TepMuHbl 1 onpegeneHus

CHBE 2.04.02-2000 CTtpouTenbHas KnMMmaTororus.

lMpumeyaHue — Tlpu NOMNbL30BaHUM HACTOALMM TEXHUYECKMM KOAEKCOM LiernecoobpasHo npoBepuTb AelcTBue

THMA no lMepeyHto TEXHNYECKMX HOPMATMBHbBIX NPABOBLIX aKTOB B 061aCTN apXMTEKTYPbl U CTPOUTENbLCTBA, OeW-

CTBYHOLLUMX Ha TeppuTopun Pecnybnukn Benapycbh, 1 katanory, COCTaBfiEHHbIM MO COCTOSIHUIO Ha 1 siHBapsi TeKy-

uiero roga, 1 no COOTBeTCTBYHOLLNM VIHCbOpMaU,VIOHHbIM yKasartensam, 0I'Iy6]'IVIKOBaHHbIM B TeKyLlem roay.

Ecnn ccbinoyHble THIMA 3ameHeHb! (M3MeHeHbI), TO NMpU NONb30BaHUN HAaCTOALLUM TEXHUYECKMM KOOEKCOM crenyet

PYKOBOACTBOBATLCA 3aMeHEHHbIMU (M3MeHeHHbIMKM) THIA. Ecnu ccbinoyHnble THIA oTMeHeHbl 6e3 3ameHbl,

TO MOJ10XKeHMe, B KOTOPOM AaHa CCblfika Ha HUX, MpUMeHAETCA B 4aCTu, He SanaFVIBaIOLLI,eVI 3TY CCbIJIKY.

3 TepMuHbI 1 onpegeneHus

B HacToseM TeXHUMYECKOM KOAeKce NMPUMEHSOT TEPMUHbI, ycTaHoBneHHble B CTE 1884, [1] n [2],
a TaKke cregyrLLme TEPMUHbI C COOTBETCTBYIOLLMMM ONpeaenieHnsaMu;

3.1 BpaboTaHHbIN MaTepuan: OunbTpylowasa 3arpyska, MNOKpbITasi NIeHKOW M3 COeAMHEHWI xernesa
(n mapraHua).

3.2 BpaboTka chmnbTpa: HavanbHbIi Nepyof akcnnyataumm ctaHumm obesxeneansaHus, B npolecce
KOTOPOro Ha MOBEPXHOCTU 3epeH (hunbTpyloLLero matepuana obpasyercs nnoTHas aacopbuUMoHHO-KkaTanm-
TMYeckasa nneHka n3 rMapoKCUMAOB Xernesa (M MapraHua).

" CHB umetot CTaTyC TEXHNYECKOro HOPMAaTMBHOIO NPaBOBOrO akTa Ha NepexoHbI Nepuod A0 UX 3aMeHbl TeXHU-
YeCKMMM HOPMAaTUBHBLIMU MPAaBOBLIMU akTamu, npegycMoTpeHHbiMn 3akoHoM Pecnybnuku Benapycb «O TexHuyeckom
HOPMUPOBAHUM 1 CTaHAAPTU3ALMNNY.

W3paHue obuumansHoe 1
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3.3 KpynHo3epHUcTble punbTpbl: CKopble PUNBLTPLI C KPYNHOCTLIO 3epeH 2 MM 1 Bonee.

3.4 OKMCNUTENbHO-BOCCTAaHOBUTENbHbLIA NoTeHuuan: Mepa XVMMWYEeCKOW aKTUBHOCTM 3M1EMEHTOB
NNn UX COEAMHEHNI B 06PaTUMbIX XUMUYECKUX MPOLIECCaXx, CBA3aHHbIX C USMEHeHeM 3apsaa MOHOB B pacT-
Bopax, mB.

4 O6wme TpeboBaHuA

4.1 HasHayeHvem cTaHumin obesxenesvBaHnsa NOA3EMHbIX BOA SBMASETCA NPOM3BOACTBO MUTHEBOMW BO-
Obl 13 NoA3eMHbIX BOA, coepXallmx Xeneso (U mMapraHel) B MOBbILEHHbIX KOHUEHTpauusx. B cooteeT-
cTBUM c TpeboBaHuaMM [1] cogepxaHue Xenesa He OOMKHO npesbiwaTb 0,3 mr/n, mapraHua — 0,1 mr/n.
C uenbo MUHMMM3aUUNM OTIIOXKEHU COEQUHEHUN Xerne3a U MapraHua B pacnpegeniternbHOn ceTn Leneco-
0bpasHo paboTy cTaHumi obesxenesnBaHna oNTUMU3NPOBATL TakMM obpasom, YTobbl coaep)kaHue xenesa
N MapraHua B BOAE Ha BbIXOAE CO CTaHLMM ObINO CyLLEeCTBEHHO MEHbLLE HOPMATUBHbBIX BESTUYMH.

OC0BEHHOCTBLI0 MPUPOAHBIX BOA ABIISAETCS Hanuyme B HUX APYrMx KOMMNOHEHTOB, Pa3nnyHbIX MO KayecT-
BEHHbIM W KOMMYECTBEHHBIM XapakTePUCTUKaM M YCINOXHAKLLMX Npouecc BogonoaroTtoBku. Benepcteue
3TOr0 B KaX[OM KOHKPETHOM criyyae crnefyeTt afantupoBaTb MO OTHOLLUEHUIO K KOHKpPETHOW BoAde Aaxe
anpobupoBaHHbIE METOAbI BOOOMOATOTOBKM.

4.2 Ina pa3paboTku TEXHONMOMMYECKOW CXeMbl CTaHUUW BOOOMOArOTOBKM Ha MPEeAnpOeKTHOW cTaguu
Heobxo4MMO MMETL creayLlmMe AaHHbIe:

— NPOU3BOANTENBHOCTb CTAaHLMM BOAOMNOAIOTOBKY;

— cBeAeHus 06 UCTOYHMKaX BOAOCHAOXEHWS, AOCTYMHbIX AN UCMOSNb30BaHUS;

— MNOMHbIN pa3BepHYTbIM aHanM3 KayecTBa BOAbl MICTOYHUKOB BO4OCHabXeHus ¢ 0b6a3aTenbHbIM yKasa-
HUeMm cofepxaHus xenesa (B TOM vucrie no oopmam), MapraHLa, cepoBofopoaa, ammuaka (Mnv aMmmMOoHUI-
HbIX COeAMHeHuI), wenodHoctn, pH, pHs, okncnaemocTn, guokcupa yrrepoga, MeTaHa, TemnepaTypsl,
XKECTKOCTU, KanbLms, obLLEero conecoaepxaHus, OKUCNMTENbHO-BOCCTaHOBUTENBHOMO NoTeHUMana u gpyrux
WHrpeaueHToB Npy Heo6XoaNMOCTM!.

Mo BeIGpaHHOMY Bogo3abopy NOA3EeMHbIX BO4 HEOOXOOUMO y4MTbIBATh:

— rnybuvHy 3aneraHvMs BOOOHOCHOIO FOPU30HTA M CKBaXWH, reonormyeckmin pa3pes, B 0COOGEHHOCTMN ero
3alULLEHHOCTb OT NONagaHUsA C NOBEPXHOCTU BO3MOXHbIX 3arpsi3HEHUI;

— OTMETKY CTaTM4YeCKOro ypOBHSI BOA M MOLLHOCTb BOOOHOCHOIO MiacTa;

— peanbHbIn AeBUT CKBaXKUHbI, JUHAMUYECKMI YPOBEHb U pas3Mepbl BOPOHKM AeNpeccuy;

— MPOCTPAHCTBEHHOE PacnonoXeHne BOOOHOCHOTO NfacTa, a Takke BUAbl XO39MCTBOBAHUSA Ha JaHHOW
TeEppUTOPUN N NOTEHUMNANbHbIE UCTOYHMKU 3arpsi3HEHNS npegnonaraemMbiX K MICNONb30BaHMIO BOL.

4.3 Konn4ecTBo onpefeneHnin UHIpeaueHToB, XapakTepuaylLmMx Ka4ecTBO BoAbl, AOMKHO ObITb JOC-
TaToOYHbIM AN YCTAHOBMAEHMS AUHAMUKN NX U3MEHEHNSI BO BPEMEHM.

4.4 TpepBapuTenbHas TeopeTMyeckas KOHUENUMS TEXHONMOMMYECKOM CXembl BOOOMOATOTOBKM TpebyeT
NMPOBEPKN C MOMOLLBIO TEXHONMOMMYECKNX WUCCNELOBAHUN, BBINOMHAEMbIX Ha KOHKPETHOM BOoAe Hemnocpea-
CTBEHHO Yy UCTOYHMKa BOOOCHABXEHUS, Lierbio KOTOPbIX SBNAETCS:

— nogTBepXKAEHMEe, YTO npearnonaraeMble cXxema 1 MeTof BOAOMOAroToBKM (06e3xene3nBaHus) ABns-
toTca Hanbonee COOTBETCTBYHOLLNMY;

— YCTaHOBIIEHNE BO3MOXHOCTW MosydeHus Bogbl Tpebyemoro kayecTsa;

— nosnyyeHne HeoBXoaUMBLIX AaHHbIX O LOCTOMHCTBAX M HegoCTaTKax NPeasiIoKeHHbIX BapuaHToB Ang
BblIOOpa NyuLLEro n3 HuXx;

— nonyyeHne nHdopmaumm o6 adheKkTMBHOCTM BCeX 3TanoB 06paboTkn Boab;

— onpegenenne 3aBncuMocTu adydpekta obezxenesnBaHuss BOAbl OT BaXKHEWLIMX MapaMeTpoB pac-
cmaTpmBaeMoro npouecca (MeTtoaa);

— onpegereHne pacyeTHbIX 3HaYEHU TEXHONMOMMYECKMX NapaMeTPOB M OLEHKa MX ONTUMAsibHbIX U rpa-
HUYHBIX BEMNWYMH C y4ETOM BO3MOXHbIX KornebaHmin pacxoda BoAbl M 3HAYEHWI NoKa3aTenen ee KayecTsa.

4.5 Cnepnyet pasnuyaTb NPOU3BOLACTBEHHbIE U MOMYNpPOM3BOACTBEHHbIE UccneaoBaHus. B npounssoa-
CTBEHHbIX MCCNEAOBaHMAX HEOOXOAMMO MCMONb30BaTb (UMNBLTP CYLLECTBYIOLLMX COOPYXXEHUN, nepeobopy-
OOBaHHbIN B COOTBETCTBMM C YCNOBUAMW UCTbITAHWI; B MNONYNPOV3BOACTBEHHbLIX — MOAEeNb punbTpa, UMu-
TUPYIOLLYIO peanbHbIi OUNBLTP MO BbICOTE, HO C MEHbLLEN Nnowaablo punbTpoBaHUS.
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[na nccnepoBaHUn TEXHONOIMYECKON CXeMbl 06e3xeneanBaHma BoAbl «YMNpoLLeHHast aspaums — CKo-
pbii PUNBTP» HEOOXOOUMO NPUMEHATL UMLTP, CXEMA KOTOPOro npuBedeHa Ha pUCyHke 4.1, guameTpom
He meHee 100 MM u BbicoTon He MeHee 2000 MM C aspauUOHHBIM YCTPOWCTBOM, pacrnonaraeMbliii Hemno-
CpPeACTBEHHO Y NCTOYHMKA BOOOCHAOXEHNS.

Z

1 — nopayva BoAbl OT CKBaXWH; 2 — nogava BoAbl Ha ounbTp; 3 — Cror BOAbl Ha4 3arpy3Kon;
4 — cunbTpylowasa 3arpyska; 5 — nogaepxuMBaroLLunin cnon; 6 — oTBo4 NPOMbIBHOW BOAbI;
7 — oTtBOA hunbTpaTa; 8 — nogava BOAbl HA MPOMBIBKY; 9 — aspauMOHHOE YCTPONCTBO

PucyHok 4.1 — Mogenb akcnepuMeHTanbHOro OTKPbITOro ckoporo chunbTpa

4.6 dnnbTp NO BCEN BbICOTE AOMKEH BbITb 060pyaoBaH NpPo6ooTOOpPHMKaAMKU ONsi KOHTPOMSA npoLecca
OKMCIEHMS Xenesa He TONbKO B 3arpyske, HO M B TOrLE BOAAHOrO cTonba Haj 3arpy3kon, a Takke Mbeso-
MeTpamu Unu ApyrmMy COOTBETCTBYHOLLUMMUN YCTPONCTBaAMU ANA KOHTPOMSA NoTepb AaBNeHUs.

4.7 Mogernb onbITHOro HanopHoro uneTpa, 06opyaoBaHHOrO NPOB0OTOOPHMKaMMN AN MOCTOSAHHOTO KOH-
TpoOns KavecTBa BOAbl U YCTPOWCTBaAMU AN U3MEPEHUS MOTepb AaBrieHusl, NpuBedeHa Ha pucyHke 4.2.
B BepxHenm 4yacTu ycTaHOBKWM crnegyeT npegycmaTpvBaTb BaHTy3. Cxema 3KCnepvMeHTanbHOW YCTaHOBKM
OOIMKHa BKMIOYaTb aspaumoHHOe YCTPOWCTBO nepen nocTynneHnemM BoAbl Ha uUnbTp, B NPOCTENLIEM Cry-
Yyae — BBO[, BO3Jyxa OT KOMMpeccopa B neperopoavathbiil HAMOPHbIA CMECUTENb, CMOHTUPOBAHHbLIA Ha MO-
Aatowem Tpybonposoge.

4.8 ViccnegoBaHne pexuMOB NPOMbIBKM (PUNBTPOB pekoMeHAyeTCsi MPoBOAWUTL Ha mMoaenun unbTpa
anameTtpom He MeHee 0,3 M. [Ina nonyyeHuns 6onee TOYHbIX pe3ynbTaToB LenecoobpasHo MCNonbL30BaTh
Mogenn ¢ NpsIMOYrofibHbIM cedeHnem pasmepamu He meHee 0,5x1,0 M. OgHy unn ABe CTOPOHbI MOAENU
cnegyeT U3roTaBnMBaTh M3 NPO3PAYHOro marepuana, Hanpumep akpunosoro ctekna. lNMapameTpbl mogens-
HOro cpunbTpa — KPYMHOCTb 3epeH 3arpysku, BbiCOTa Cros (Mnu crioes) U T. 4. — AOSMKHbI COOTBETCTBOBATb
3TUM Xe napameTpam pearnbHoro puneTtpa. Npn ycTporcTBE KONMaYKkoBOro ApeHaxa cnegyeT npegycmar-
pvBaTb OT ABYX A0 YeTbIpeX PAA0B KOMMNa4vKkoBs.

4.9 TpybonpoBoabl Anst nogavn BoAbl M BO3ayxa Ha NPOMbIBKY A0SKHbI OblTh paccunTaHbl TakuMm obpa-
30M, 4TOObI CKOPOCTU MogaynM BOAbl U BO3Jyxa Npv NPOMbIBKE MOMMM BapbupoBaTb B npegenax 50 %
OT 3KCNyaTauMOHHbIX 3HaYeHU. [na npoMbIBKM punbTpa crnegyeT Mcnonb3oBaTb unbTpart.

Bce pacxoabl Bogbl 1 Bo3ayxa Heobxoammo obssaTenbHO NsMepsTb.

KauyecTBeHHble mapameTpbl BoAbl Takke HeobxoAMMo onpefensTtb, Npyu 3TOM creayeT bukcupoBaTtb
ycnosus otbopa npob (Bpemsi, Temnepartypy, pacxos, NPOAOIKUTENbHOCTb ONbITa U T. 4.).

BbiGop KOHTponMpyembix napameTpoB ONpeaensoT 3agadamy uccrneoBaHui.
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12 ;

1 — nogaya BoAbl Ha QUNbTP; 2 — OTBOA, BOAbI NOCSe NPOMbIBKM hunbTpa; 3 — APEHaX;
4 — oTBOA punbTpaTa; 5 — nogaya BoAbl HA NPOMBIBKY; 6 — nodada Bo3gyxa Ha NpoMbIBKY;
7 — MexayaoHHOe MPOCTPaHCTBO; 8 — namepuTtenu aaenenus; 9 — BaHTy3; 10 — Nnpo6ooTO6OpPHUKY;
11 — dunbTpytowas 3arpyska; 12 — MOHTa)kHasi BCTaBka

PucyHok 4.2 — Mogenb 3KcnepuMeHTanibHOro HanopHoro unbTpa

4.10 PekomeHgaumMm Ansi NPOEKTUPOBaHMA CTaHUUWM (YCTaHOBKU) obezxenesvBaHus NoA3EMHbIX BOZ
no pesynbTaTam TEXHOJOIMYECKMX CCNeAoBaHMN JOMKHbI BKIKOYaTb CleayoLlmne OCHOBHbIE NapaMeTpsbl:

— cTeneHb 1 3PHEKTMBHOCTL aspauun Npu NPUHATOM adpauOHHOM YCTPOMWCTBE;

— BUA (bunbTpytoLLEen 3arpy3ku, ee rpaHynoMeTpuyeckuii coctaB, 3PEKTUBHBIN AuameTp U KoaULMEHT
HEOOHOPOOHOCTU, BbICOTY (PMNbTPYHOLLErO Cros (Ans MHOrOCMHOMHBIX OMNbTPOB — AN KaXKAOro B1uaa 3arpysku);

— CKOPOCTb PMMNbTPOBAHMS NMPU HOPMarbHOM U POPCUPOBAHHOM PEXUMAX;

— MPOJOIMKUTENBHOCTL (PUNLTPOLNKIA;

— CKOPOCTb M NPOAOIHKUTENBHOCTb MPOMBIBKM (MPY BOAOBO34YLLIHOW MPOMbIBKE B HECKObKO 3TanoB —
no Kaxgomy aTany, oTAenbHO Ang BoAbl U BO3ayXxa).

4.11 lNpwn npoBeAeHUN UccrnefoBaHUn METOAOM CyXOro unNbTPOBaHUS AOMOMHUTENBHO cnefyeT yCcTaHo-
BUTb Tpebyemoe BO34yLUHO-BOASHOE COOTHOLUEHWE, obecnevmBaroliee Heobxoammbii addeKkT BOAONOAro-
TOBKM, a TaKKe NpeaycMoTpeTb YCTPOWCTBA AN 0TBoAA M30bITka BO3dyxa U3 MeXay40HHOro MPoCTpaHCTBa.

4.12 3KcnepuMeHTanbHas yCTaHOBKa MO peareHTHOMY oObGeaxenesnMBaHuio BOAbl AOMKHA BKIOYaTb
OOMOSNTHUTENBbHO MOLENN peareHTHOro XO3ANCTBA, KOHTAKTHBIX pe3epByapoB, OTCTOMHMKOB MIM OCBETNUTE-
Nnen Co Crnoem B3BELLUEHHOro ocajka C napameTtpamu, npegycmotpeHHbimu TKI 45-4.01-31 gnst o6paboTkm
NMOBEPXHOCTHbIX BOA, KOTOpblE B pe3ynbTaTte UCCreaoBaHMn MOryT ObiTb CyLLECTBEHHO OTKOPPEKTUPOBAHDI.

3aBeplueHne BOAONOArOTOBKM OCYLLECTBIISAETCH Ha CKOPbIX (UNbTpax, KOTopble N B 3TUX CXeMax fiB-
nsoTCcA 00a3aTenbHbIMU ANIEMEHTaMN YCTaHOBKM.

B npouecce ncenegoBannii AOMKHbI ObITb YCTaHOBMEHbI 403bl peareHToB, MecTa 1 Cnocobbl Nx BBege-
HUS B BOAY; NMPOAOIKMTENbHOCTL NpebbiBaHMsA BoAbl, 06paboTaHHOM peareHTamu, B KOHTaKTHbIX pe3epBya-
pax, OTCTOMHUKAX, OCBETNIUTENSAX; PEKOMEHAYEMAs CKOPOCTb (PUNbTPOBaHUS; MPOAOIPKUTENBHOCTL (OUMBLTPO-
uMKna; cnocob n napameTpbl MPOMbIBKN.
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4.13 lNpw nposBegeHUM nccregoBaHun No obesxenesnmBaHUo Bodbl, MOMUMO TEXHONOMMYECKMX napa-
METPOB CaMOro npoLecca BOAOMNOArOTOBKN, AOMKHbI ObITb YCTaHOBMEHbI BO3MOXHOCTb M napameTpbl obpa-
BOTKM N MOBTOPHOrO MCMOMb30BaHWA NPOMbIBHBIX BOA4 OT NPOMbIBKM (OMMLTPOB, a Takke MeToAdbl U napa-
MeTpbl 06paboTkn ocagka.

4.14 Tony4yeHHble B pesynbTaTe TEXHOMOMMYECKNX MCCNefoBaHMN AaHHble SBMSIOTCA OCHOBaHWEM AJ1S
pa3paboTku npoekTa cTaHuMn obesxenesmBaHns NOA3EMHbIX BOA M pacyeTa BCeX COOPY>KEHUN B COOTBET-
cteum ¢ TKI1 45-4.01-31.

5 MeTtoabl yaaneHus xernesa 13 BoAabl

5.1 OcHOBHbIe NoONnoXeHus

5.1.1 MNoasemHble Boabl Pecnybnukn Benapycbk copepxat kenes3o B ABYXBaneHTHON hopmMe npevumy-
LLeCTBEHHO B Buae GukapboHaTa, KOTOpoe YCTOMYMBO TOMbKO MPU HanMunyM GONbLIOrO KONMYeCcTBa yrieku-
CNnoTbl U MpU OTCYTCTBUM PACTBOPEHHOrO kucnopoga. pn yMeHbLUEHMM KOHLEHTpauuW YrNeKUCnoTbl U,
cnegoBaTtenbHO, NpU NoBbiweHnM pH 1 oboraleHnn Boabl pacTBOPEHHBLIM KUCIIOPOAOM MPOUCXOAUT Npo-
Lecc rmagponuaa xenesa c obpasoBaHueM ero ruapokcuaa:

Fe?" + 2HCO, + 2H,0 «> Fe(OH), + 2H,COs. (5.1)

Mpu aToM oBpasyeTcs psig NMPOMEXKYTOYHbIX COEOVHEHWA, U B BOAE OOHOBPEMEHHO MPUCYTCTBYHOT Kak
HEAVCCOLIMMPOBAHHBIE MOMEKYIbI, TaK U MOHbLI ABYXBaNeHTHoro xenesa: Fe(HCOs),, Fe(OH),, Fe**, Fe(OH)".
,El,anee rMApoKCcKO AByXBaneHTOro Xere3a OKUCNAETCA B rMapoKCUa TpexBaneHTHOro Xenesa no ypaBsHeHUo

4Fe(OH)2 + 02 + 2H20 > 4Fe(OH)3 (52)

30ech TaKkke OQHOBPEMEHHO CYLLIECTBYHOT NMPOMEXYTOUHbIE COEOMHEHMS, TakMe Kak Fe(OH)2+ n Fe(OH),".
[Mpouecc okucneHns AByxXBanNeHTHOroO Xernesa B TPeXBaNeHTHOE MOXET MpoTekaTb NpW y4acTun MUKpoopra-
HM3MOB — >xene3o0baKkTepuii, KOTOpbIE UCMONb3YIOT SHEPTUIO, BLIAENSIEMYIO MPU OKUCIIEHWM Xene3a.

lMockonbKy 06pa3yroLLMINCS TMAPOKCMA TPEXBANEHTHOIO Xene3a HepacTBOPUM B BOAE U NErKO BbinagaeT
B OCafoK, ANS yAaneHus ABYXBaJIEHTHOrO Xeres3a 13 Noa3eMHbIX Bog B OOMbLUMHCTBE Criy4yaeB MOryT ObiTb
Ncnonb3oBaHbl MeToabl 6e3peareHTHON (a3paunoHHo) 06paboTKu.

5.1.2 DpdhekTnBHOCTL 06E3KENE3NBAHMSA BOObI 3aBUCUT OT MHOMMX (DaKTOPOB, CPEAMN KOTOPbIX onpe-
Jensowmmmn aBnalTCa peakums cpedbl pH 1 OKMCANTENbHO-BOCCTAHOBUTENbHLIM NoTeHuunan Eh. Ha pu-
cyHke 5.1 npuBegeHa ynpoleHHas guarpamma [lypbe, xapakTepusylowas opMbl HaXOXOEHMS xenesa
B BoAe B 3aBucumMocTu oT pH n Eh. Kak BuaHoO n3 gnarpammel, Xeneso B TpeXBaneHTHON hopMe HaxoamnTcs
B obnactn, ob6o3HaveHHon Fe O3 - H,O, T. e. cnocobHO oTUNBTPOBLIBATLCS UK BbiNadaTb B OCAA0K B BUAE
rmgpokcuaa xenesa B ananasoHe COOTBETCTBYHOLMNX 3Ha4YeHu pH un Eh.

+2,0

-BOCCTAHOBUTENbHbIN

noteHuman E;, mB

FeCO,

OkucnuTensbHo

Fe

PucyHok 5.1 — [inarpammMa COCTOSIHUSI COeAVHEHWUIA Jkene3a B 3aBUCUMOCTM oT pH
M OKUCIIUTENbHO-BOCCTaHOBUTENbLHOro NnoteHumana Eh
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B npouecce 06paboTku Bogbl C OTHOCUTENBHO HU3KUMK 3HaYeHuamn pH n Eh aspaumen, okucnurens-
MU WA LLETNOYHBbIMY peareHTamm 4OCTUraeTcst X NoBbILLEHME, YTO MO3BONSET 06ecneynTs nepexon xenesa
M3 YCTOMYMBOWN ABYXBafiEHTHOM (POPMbI B HEYCTONUMBYIO TPEXBANEHTHYIO N nocreylollee oTaeneHne ero
B BMAE rMOpOKCuaa B COOPY>KEHUAX BOAOMOArOTOBKM.

B cooTBeTCTBMM C 9TUM BCe CyLLECTBYHOLLME MeTOObl 00e3xene3nBaHnsa Bodbl crieqyeT Nnogpasfaensrs Ha
Bes3peareHTHble (a3pauMoHHbIE) U peareHTHble. B nepBom criydae yganeHue >xenesa w3 Bogbl JOCTUraeTcs
npegBapvTeNibHbiM €€ aspuvpoBaHWeM C MOCreaylwWwumM OOHO- UNM ABYXCTyNeH4YaTbiM (OUbTPOBaHNEM,
BO BTOPOM Cly4ae — WUCMOMb30BaHNEM METOAOB N COOPY>XEHU, MPUMEHSAEMbIX A11S1 peareHTHOW NOoAroTOBKM
MOBEPXHOCTHBIX BOA, C UCMOMNb30BaHMEM (DUNBbTPOBaAHNS Ha 3aKIMIOYUTENBHOM 3Tane BO4OMOATOTOBKM.

5.2 A3’pauuoHHble MeToabl 06e3xene3aMBaHUsA NOA3eMHbIX BoA

5.2.1 MeTop hunbTpoBaHUs C yNpoLLeHHOM aapauuen

5.2.1.1 MeTop ocHOBaH Ha cnocobHOCTM BoAbl, COAEpPKaLLEeN ABYXBANEHTHOE Xerne3o 1 pacTBOPEHHLIN
Kncropog, npu unbTPOBaHUN Yepes3 3epPHUCTLIN Crnov 0b6pa3oBbIBaTb HA MOBEPXHOCTU 3epeH PUNbTPyLo-
Lero matepuana agcopbuMOHHO-KaTanMTUYECKy0 NIEHKY M3 MOHOB U OKCUAOB ABYX- U TPEXBaNEHTHOro
Xenesa, a Takke M3 NPoaYKTOB XU3HEAEATENbHOCTU Xerne3obakTepuii.

lMneHka npeactaBnsdeT cobon o4YeHb CUMbHBIN aacopbeHT rybuyaton cTpykTypbl. OQHOBPEMEHHO OHa
ABNSAETCS KaTann3aTtopoM OKMUCIEHUS MOCTYNaroLero B 3arpy3Ky ABYXBaNEHTHOrO Xenes3a U akKTMBHO MHTEH-
cnmumMpyeT NpoLLECC OKUCNEHNS U BblaeneHus xenesa us soabl. ObesxenesnsaHne BoAbl B 3arpyske, rno-
KPbITOW MIEHKON, IBMSIETCHA reTepOoreHHbIM aBToKaTanMTUYECKUM NPOLIECCOM, B pe3dynbTaTte 4Yero obecneyu-
BaeTCs HernpepbiBHOE OOHOBMEHWE NIEHKU Kak KaTannsatopa HenocpeacTBEHHO npu paboTte dunbtpa. lNe-
pvioa obpasoBaHus afacopBUMOHHO-KaTanMTUYEeCKOW MIEeHKM, HasblBaeMblli nepuogom BpaboTku dunbT-
pylowero matepvana, MoXeT ANUTbCSA OO HECKONbKMX CYTOK, a MHOrga Hefenb, Nocrne 4Yero HaunMHaeTtcs
cTtabunbHas paboTta gunbTpa.

OpaHako Ha aKTMBHbIM KaTanua3aTop-nieHKy oTpyuaTenbHO OENCTBYHOT CEpoBOAOPOa, KOMNNonaHble cu-
nukaTebl, docdaTtbl, FYMUHOBbBIE KUCMOTbl, PpaCTBOPEHHAs YrreKkncroTa, aMMmuak, CHmxawLlme agdeKkTms-
HOCTb KaTanmaatopa. B Takux cnydasx Tpebyemas cteneHb O4YMCTKM BOAbI MOXET OblTb JOCTUIHyTa CHUXeE-
HMEM CKOpPOCTU PUMbTPOBAHWS B COOTBETCTBMU C YMEHbLLUEHNEM CKOPOCTU OKUCIEHMS Xenesa Uinv NCnosb-
30BaHMEM OpPYrMxX METOAOB.

YNpOoLLEeHHYO aspaumio ¢ nocneaywwmmMm GunbTpoBaHMEM [OMYCKaeTCd NPUMEHATb MpU CrieayroLmx
nokasaTtensx kadectBa BoAbl, NOCTynatoLen Ha PUNbTPLI:

— copiepxaHuie xene3a (obLero) — 4o 10 Mr/n, B ToM u1cre AByxBaneHTHoro (Fe**) — He meHee 70 %;

— pH — He meHee 6,8;

— OKUCIUTENbHO-BOCCTAaHOBUTEMNBHBLIN NoTeHunan — 6onee 100 mB;

— Wweno4vHocTtb — bonee 2 mmonb/n;

— coaepxxaHue cepoBogopoaa — He bonee 0,5 mr/n;

— coaepkaHne aMMmoHus — go 1,5 mr/n;

— cogepxaHue metaHa — go 0,5 mr/n.

5.2.1.2 YnpoLyeHHyo aspaLmio cnegyeT OCyLeCTBASATb C NOMOLLBI HECMNOXHbIX NPUCnocobnenunin ny-
TEM U3NuMBa BOAbl N3 BOPOHKM UMK NepdopupoBaHHOro notka ¢ BbicoTbl oT 0,5 go 1,0 m B KapmaH unu kaHan
GunbTpa NMMbo nytem BOyBaHUSA Bo3dyxa B obpabaTbiBaemyto Bogy. Ha pucyHke 5.2 nsobpaxeH punbTtp
anga obeaxenesnsaHvsa Bodbl MO MeToay UNLTPOBaHWS C ynpoLleHHon aspaumnen. OboraweHne Boabl KUC-
nopoaomM npoucxoauT npu ee uanuee ¢ BbicoTbl 0,5 M Haf ypoBHEM BOAbI B hunbTpe.

5.2.1.3 B kauvectBe hunbTpytoLLlen 3arpy3ku MOryT UCNonb30BaTbCHA pasfunyHblie MaTepuansl: KBapue-
Bbli MECOK, aHTpauUUT, 4pOONeHbIN N HegpPOBNEHbIN Kepam3nuT, KONOTbIA rPaHUTHBIN LWebeHb, nem3a u T. 4.,
TpebytoLme npefBapuTensHon BpaboTkn B cooTBeTcTBUM ¢ TKIM 45-4.01-31 (14.1.10).

Mpu copepxaHuu xenesa B obpabaTeiBaemorn Boge 40 6 Mr/n MOryT UCMonb3oBaTbCA MOANMULMPOBAH-
Hble mMaTepuarnbl (C HAHECEHHOM Ha HUX KaTanMTUYECKOM MIEHKOM, Yalle BCEero M3 COoeQuHEHMN MapraHua),
uckrnovaroLme HeobxoamMmocTb nepuoga BpaboTku 3arpysku, Tak Kak oHa C caMoro Hadana Beoga unbT-
pOB B aKcnyaTaumio obecneunBaeT BbICOKMI 3OdEKT yaaneHus xenesa v, npu HeobxoaAMMocTH, MapraHua
13 BoAbl. Takmmm e cBoMCTBamMm obnagalT NpMpoadHble MapraHeLcoaepallme nopoabl, HanpuMmep nuMpo-
no3unT (cM. Tabnuuy A.1 (npunoxexue A)).

Mpu obeaxenesmBaHMn Noa3eMHbIX Bog UNbTPOBAHNEM C NpeaBapuTENbHOM adpaumer Bogbl Npouc-
XOASIT HEKOTOPbIE M3MEHEHUS! ee KayecTBa B CBA3M C XMMUYECKUM OKUCIIEHMEM Xene3a, MapraHua u aMmMmo-
HUA, 4TO NpmBeaeHo B Tabnuue 5.1.
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1 — BOpOHKa M3nuBa BoAbl Ha hunbTP; 2 — LEHTParnbHbIA KaHan; 3 — xenoba; 4 — unbTpytoLwas 3arpyska;
5 — nogaepxuBatoLLme Crioun; 6 — KONMNeKTop ApeHaxHoN cuctembl UNbTPa;
7 — pacnpepenuTtenbHble nepdoprpoBaHHble TpyObI

PucyHok 5.2 — Ckopbliin ounbTp Ans obe3xenesnBaHus noa3eMHbIX Boa hunbTpoBaHUEM
C ynpoLieHHOn a3pauuen

Ta6nuua 5.1
Oxkucnsiembin .
MN3meHeHne cBONCTB BOAbl NP OKNCINEHNN 1 mMr/n MHIrpeaneHTa I'Ipo,quT peakunn
MHrpeaneHT
XKeneso (Il) CHwxeHue wernovHoct Ha 0,0357 mmonb/n M'apokena Xenesa
TPYOHO PaCcTBOPUMBIN
CHmXeHue 3Ha4YeHus pH B 3aBUCMMOCTU OT CHUDKEHWS LLENOYHOCTU (Tpyaro p P )
Mapraney (I) |CHwxkeHne wenoyHocTn Ha 0,0364 Mmorb/n Mmapokcng  mapraHua
TPYOHO pacTBOPUMBIN
CHwxeHne 3HavyeHns pH B 3aBUCMMOCTU OT CHUXKEHUS LLIENOYHOCTH (Tpyaro p P )
AMMOHMI CHwxkeHue wernoyHoctm Ha 0,111 mmornb/n Hutpart (xopolwo pacT-
BOPVMBbIN)
CHwxeHue 3HavyeHus pH B 3aBUCMMOCTY OT U3MEHEHMS LLENMOYHOCTU

Mpu obeszxenesmeaHun n obeamapraHueBaHUM NOMUMO CHUXXEHUSI KOHLIEHTPALMK Xenesa 1 MapraHua
NPOUCXOANT YMEHbLUEHNE CcoaepaHus ocaToB M HEKOTOPbLIX APYINX SMEMEHTOB, HaANpPUMEP MbILbSAKA,
HUKeNs U Meau.

5.2.2 MeTop cyxoro (ounbTpoBaHus

5.2.2.1 Cyxoe hunbTpoBaHME NPUMEHSETCH B TE€X Xe Crny4dasx, YTo U MeToa (PunbLTPOBaHUSA C Ynpo-
LLIeHHOW a3pauuent, HO MPU MEHbLUNX UCXOAHbIX KOHLEHTpaumsaX xxenesa — 40 6 Mr/f, a Takke Npu KOHLEH-
Tpauumax aMmoHusi bonee 1,5 mr/n.

CyLHoOCTb MeToda 3aknoyaeTcs B uUnbTPOBaHUN BO3AYLLIHO-BOASIHON 3MyIbCUM Yepes Cyxyto (Hesa-
TOMMEHHYI0) 3EPHUCTYIO (OUINbTPYIOLLYIO 3arpy3Ky HarHeTaHneM OOMbLUOro KOnuyecTBa BO3gyxa C mocrie-
AyoLWyYM OTBOAOM €ro usbbiTka U3 MexAyAOHHOro NpocTpaHcTBa. B mopoBbix KaHanax unbTpyroLLen 3a-
rpyskn obpasyetcs TypOYNEeHTHbIN PeXnm OBMKEHUS CMECU, XapakTepusyloLwmncs 3aBUXpPEHNSMA U NPOTU-
BOTOKaMu, YTO CNOCOBCTBYET MOMEKYNSiPHOMY KOHTaKTy BOAbl C MOBEPXHOCTbIO 3epeH (uUnbTpyloLlen 3a-
rpyskv. lpy 3aToM Ha 3epHax unbTpyloWen 3arpy3km opmupyeTca nnoTHas aacopbuMoHHO-KaTanw-
TUYecKas nneHka U3 CoeauHeHWn xenesa (M MapraHua, ecnv OH MPWCYTCTBYeT B BOAE), NOBbILLAOLWANA
3a(pheKTMBHOCTL NPOLIECCOB AemaHraHaumm u obedxenesmsaHus. Cxema cyxoro ¢unbTpa npuBeaeHa
Ha pucyHke 5.3.
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1 — 0TBOA BO3AyXa U3 MeXOyOOHHOro MPOCTPAHCTBA; 2 — MNOAAEPKMBAIOLLNIA CMNOW; 3 — BBOA BO34YyXa;
4 — ynanexve n3bbiTka BO3ayxa; 5 — nogava ncxogHom Boabl; 6 — cpuneTpytollas 3arpyska;
7 — NOoXHOe AHuLLEe 13 NopucToro nonmmepbeToHa; 8 — BBOA BO3ayxa Ha NPOMBbIBKY;
9 — OTBOA NPOMBIBHOW BOAbI NOCIE NPOMbIBKU (hUnbTPa;
10, 11 — nogaya BoAgpbl HA NPOMbIBKY, OTBOA, husbTpaTta

PucyHok 5.3 — Cxema cyxoro dumnbTpa

5.2.2.2 [neHKa cocTouUT M3 mMarHeTuTa, cuaeputa, retuta u remaTnta, MMELWNX NNOTHYK CTPYKTYpY
n 06bem B 4-5 pa3 MeHbLUE, YEM MMOPOKCMAA XKeresa Npu YNpoLeHHoM aspauumn-unbTpoBaHmun. [loatomy
TEMN NpMpocTa NoTepb Hanopa B UNbTPYIOLLEN 3arpy3ke Npyu CyXoMm hunNbTPOBaAHUN HWXKE, a NPOAOIIKK-
TENbHOCTb PUNBTPOLMKIIA BbILLE, YEM B OObIYHbIX oUnbTpax.

5.2.2.3 Dpdekt obesxenesnBaHusa BoAbl 3aBUCUT OT CIEAYHLLMX OCHOBHbIX (DAKTOPOB: BO3QYLUHO-
BOASAHOr0 COOTHOLLUEHUS, CKOPOCTU hUNbTPOBaHUS, NapaMeTpoB hUNbTPYIOLLEN 3arpy3ku, CTENEeHN ancnep-
rmpoBaHus Boabl, pH aapupoBaHHOn BOAbI.

Bo3ayLuHO-BOASHOE COOTHOLLEHME JOIPKHO COOTBETCTBOBAThL COAEPXKAHMIO Xenesa B obpabaTeiBaeMon
Bogde. Hanpumep, npyn ncxogHom cogepxaHun xenesa go 2,5 mr/n ero crnegyet npuHumatb ot 2:1 go 3:1.
CrnepnyeT yuuTbiBaTb, YTO C YBEMMYEHWEM BO3AYLLIHO-BOASHOMO COOTHOLLEHUSI YMEHbLUAeTCs coaepxaHue
cBobOAHONM YINEKMCNOThI B Bode nocrie aspauuun n ysennuusaetcs ee pH Ha 5 %—-8 %. Bcrneacteue atoro
HeobXxoaMMO KOHTponupoBaTb pHs, YTOObl HE AONYCTUTE €r0 NPEBbILEHMS C BblAerneHnem n3 Boabl kapbo-
HaTa kanbuus CaCO; B pesynbTaTe HapyLUEHWUs YIIEeKUCNOTHOMO paBHOBECKS.

5.2.2.4 lNpu yBenuyeHun cteneHn pasdpbi3rMBaHUss MHTEHCUULMPYIOTCS NPOLECChl OKUCIEHNS, TMAPO-
nv3a 1 agcopbuum MOHOB Xernesa U MapraHua Ha 3epHax UnbTPYIOLLEN 3arpy3kM BCNEACTBME YBENTUYEHMS
nnoLaan ConpmMKoCHOBEHMS has, YTO CNOCOBCTBYET AOCTUXKEHUIO Bonee BbICOKOro a¢hdeKkTa OUUCTKM BOAbI.

5.2.2.5Mpu obpaboTke BOA CMOXHOrO COCTaBa criegyeT npedycMaTpuvBaTb MHOFOCMOWHBIE Cyxue
UNbTPbI UNK ABYXCTyNeH4YaToe punbTpoBaHme (Cyxon unbTp — CKOpbIn UbTP) AN yaaneHus us sogpl
OCTaTOYHbIX KOHLEHTPaLMI Xenesa, aMmMOHMS 1 MapraHua.

5.2.3 Metop hnnbTpOBaHUS C MHTEHCUMBHOW a3pauuen

5.2.3.1 MeTog ounbTpPOBaHWUS C NpeABapUTENbHON MHTEHCMBHOWM (rNMybOOKON) aspauven cnegyet npu-
MEHSITb NMPY HanMYMM NOBbILIEHHbIX KOHLEHTPaUuin pacTBOPEHHbIX B BoAe ra3oB — CepoBOAOpoOAda, MeTaHa
1 cBOOGOHON YrNeKUCnoThl, @ Takke NPy HEBO3MOXHOCTU obecnedeHuns ynpoLLeHHOW aspaunen Tpebyemoro
cofepxaHusa kucrnopoga.
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5.2.3.2 B coctaB BOAOMOArOTOBUTENBbHON YCTAHOBKM BXOAAT aspauMOHHOE YCTPOMCTBO U CKOpble
UNbTPbI, HaNOpHble uUnNn GesHanopHble. Npyn HeobxoaMMOCTK NpedycMaTpPUBAETCHA NMPOMEXYTOYHas eMm-
KOCTb (KOHTaKTHbIN pe3epByap) Mexay aspatopoM 1 unbTpamu ¢ NPOAOCIKUTENBHOCTBIO NpebbiBaHMS BO-
Obl, uckniovaroen obpasoBaHme XnonNbEB rMAPOKCMAA Xenesa u BbiNageHne Ux B 0Caf0K U yCTaHaBnvBae-
MOMW B npoLiecce NpeanpoeKkTHbIX TEXHOMOrMYecknx nccrnegoBaHun.

5.2.3.3 YcraHoBKa ¢ rnybokon aspauunen pa3bpbi3rMBaHMeM, KOHTAKTHBIM pe3epByapoM M HaMoOpPHbIMM
CKOpbIMKU hurnbTpaMn NpuBedeHa Ha pUCyHke 5.4,

Mmy6okas aspauus BoAbl NPOU3BOAUTCA pasnnyHbIMK cnocobamu: pasdpbli3arMBaHMEM BOAObl B BO34yXe
crneynaneHbIMM YCTPONCTBAMM, NMPOMYCKOM BOAbl YEPE3 rPaavpHN MHXEKTMPOBAHWEM BO3ayxa, BAyBaHWEM
€ro B BoZy Yepes AplpyaTble TpyObl unv nopucTble (cetyarbie) nnacTuHbl u ap. (6.1).
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1 — nogaya BoApbl Ha aspaumio; 2 — 3an aspaunn; 3 — KOHTaKTHbIN pe3epByap; 4 — ranepes;
5 — oTBepcTus Ansa aspaumu/gerasauunn; 6 — Hacoc nogayun BoAbl Ha PUNbLTPLI; 7 — CKOPbIA HAMOPHLIA PUMLTP;
8 — oTtBOA hunbTpaTa; 9 — Bo3aywWwHUK; 10 — nogaya Bo3gyxa Npu NPOMbIBKE

PucyHok 5.4 — Cxema o6e3xene3nBaHus NoA3eMHbIX BoA ¢ rnyb6okon aapauuven

5.2.4 O6e3xene3nMBaHNe BbICOKOXENE3UCTbIX noa3eMHbIX BOA

5.2.4.1 Obe3xenesnBaHne BbICOKOXKENE3NCTLIX MOA3EMHbIX BOA (C coaepxaHmeM xenesa ot 10 go 20 mr/m)
crniegyeT OCYLeCTBNATb MPUMEHEHMEM OBYXCTYMNeH4YaToro ounbTpoBaHMs, Npu 3TOM B 3aBUCUMOCTU OT Ka-
YyecTBa BOAbl MOTyT BbiTb MCMONBb30BaHbI Pa3NUYHbIE CXeMbl 06paboTKkn BOAbl C MCMOMb30BaHMEM HaMOPHbIX
1 6e3HanopHbIX PUNBTPOB N a3paTopoB (PUCYHOK 5.5).

5.2.4.2 OunbTpbl NEPBON CTYNeHN 3arpyxarTcsa 6onee KpynHOWM 3arpy3kon, Yem punbTpbl BTOPON CTy-
neHun. BeicoTa cnosi 3arpy3ku Ha NepBow CTyneHn Gonblue, 1 CKOPOCTb PUNBTPOBAHMS, Kak NPaBuIio, Bbille.
TexHonoruyeckne napameTpbl huUnbTpa NEpPBON CTYNEHN AOMKHbI ObITb NogobpaHbl TaknuMm obpasom, YTOOLI
copepxaHve xenesa B dunbTpate Obino He Bbile 5-7 Mr/n, 4TO SIBNSAETCA WCXOOHOW KOHUEHTpauunen
xenesa ons unbTpa BTOPOKW CTYMNEHMW.

5.2.4.3 [IeyxcryneH4aTtoe ounbTpoBaHne criedyeT UCMOnb30BaTh M Npy cogepkaHum xxenesa meHee 10 mr/n,
€cnu B BoAe OHOBPEMEHHO MPUCYTCTBYET MapraHeL, 4To HeobxoaAMMo ANnst pasgeneHns npoueccoB obes-
XenesmBaHusa n obeamapraHueBaH1sa Bodbl. B aTom cnydae nepBas cTyneHb unbTpoBaHUs obecneunBaeT
obe3xenesmBaHne, BTopast — obe3amapraHLeBaHne Bofbl.

5.2.4.4 [lonyckaeTcs ocyLlecTBneHne AByXCTyneH4yaToro hmnbTpoBaHWA B OAHOM HAMOPHOM ABYXCEKLU-
OHHOM hbunbTpe Npu NocregoBaTenbHOM paboTe CeKUMIn, NPUBEAEHHOM Ha pucyHke 6.17 a).
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1 — 3aKkpbITbIi @3paTop; 1a — OTKPLITLIN a3paTop-Aera3atop; 2 — HaMopPHbIA PUILTP NEPBON CTYNEHMU;
3 — HanopHbIV UNbLTP BTOPOW CTyNEHU; 4 — YyCTPOWCTBO AN Aerasaunn Boabl; 5 — BO3AyXoOyBKa;
6 — Hacoc; 7 — OTKpbITbIN (6€3HaNOPHbIN) bUNbTP NEPBOI CTYNEHN; 8 — OTKPbIThIA hUNLTP BTOPON CTYNEHM

PucyHok 5.5 — Cxembl o6e3xene3vBaHUsA BoAbl ABYXCTyNneH4YaTbiM (hunbTpoBaHNEM:
a — HanopHas;
6 — C HanNopHbIMKU (pUNbTPAMMU U OTKPLITON a’spauunen;
B — Ge3HanopHas;
r — KOMOUHMpPOBaHHasA — C HaNnoOpHbIMK cMecuTenem U hunbLTpom
Ha NepBOW CTyNeHU U OTKPbITOM aspauuen
¢ 6e3HanopHbIMU hMNbTPaMn Ha BTOPOW

5.2.5 O6eaxeneansaHue BoAbl HenocpeacTBEHHO B BOOAOHOCHOM nnacTte

5.2.5.1 ObGeaxenesmBaHne BOAbl HEMOCPEACTBEHHO B BOAOHOCHOM nnacte (MeTod noasemMHoro obes-
XenesnmBaHusl) OCHOBAHO Ha TeX Xe MPUHUUNAaxX OKUCNEHUS1 ABYXBANEHTHOro Xenesa 0O TpexBareHTHOro,
HO HEMOCPeACTBEHHO B BOAOHOCHOM nnacte. Npu ogHOBpEMEHHOM NPUCYTCTBUM B BOAE M MapraHua npouc-
XOOUT TaKKe ero OKUCINEHNE A0 YeTbIPEXBaNEHTHOrO.

PekomeHngyemoe cogepxaHue xenesa B Boge — He bonee 3—6 mr/n.

5.2.5.2 CywHoCTb MeToAa 3aKryaeTcs B 3akayke B BOAOHOCHBIM MnacT oboralleHHOW KMCropoaom
BOAbI C Lenblo dOPMUPOBAHNS BOKPYT CKBaXXWHbI OKUCIIMTENBHOM 30HbI, B Npegeniax KoTopon npu nocre-
OyloLen oTkavke 3aiepXXmMBaloTCcs xeneso u mapraHel,. OgHa M3 cxem OCYLLECTBMEHUS MeToda npuBedeHa
Ha pucyHke 5.6.
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B npegenax OKMCNUTENbHOW 30HbI MOBLILIAETCH OKUCINTENbHO-BOCCTAHOBUTENBHBLIA MOTEHUMarn, YTo
obecneynBaeT OKMUCNEHUE OBYXBaNEHTHLIX XXene3a WU MapraHua M 3agepXaHue MX B Buae rmapokcMaoB
Ha 3epHax BOAOBMELLAIOLLMX NOpPO4 BOAOHOCHOMO nnacTa. 3HauuTernbHas posb B NOA3EMHOM 06e3xenesun-
BaHUK 1 o6e3amapraHueBaHUy BOAbI NPUHAONEXNT Keneso- N MapraHeLoKUCISIoWNM 6akTepusim.

5.2.5.3 3akauyka obGoralleHHON KUCNOPOAOM BOAbl MOXET OCYLLUECTBMNATLCA Kak 4epe3 crneumarnbHO
npeaHasHauYeHHble 4N 3TOro CKBaXkMHbI, Tak U 3KCnyaTaunoHHble, paboTatolme nonepemMeHHo 3akaqyHbIMU
(MHUNBLTPALMOHHBIMW) MW 3KCMyaTaLMOHHLIMKU, U3 KOTOPLIX OTOUpPaeTCcs ounULLeHHas Boaa.

1 — aKcnyaTauMoHHas CKBaXwuHa; 2 — Hacoc; 3 — oboralleHHas KUCrnopoaoM Boaa;
4 — HarHeTaTenbHas CKBaXkMHa; 5 — ycTpocTBO ANs o6oralleHns Boabl KUCNOpoaoM

PVICYHOK 5.6 — YcTaHOBKa ansa o6e3xene3nBaHua Boabl B BOOOHOCHOM nnacTe

5.2.6 PeareHTHble MeToAbl 06e3ene3nBaHUs NOA3eMHbIX BOA,

5.2.6.1 AspaLmoHHble MeToabl 00e3xenesBaHmsa NOA3EMHbIX BOJ 0Ka3blBaKOTCA MOMHOCTBLIO (UK Yac-
TWMYHO) HEMPUIOAHBIMM MPU HanMYMM B HUX Xernesa B BMAE NYMUHOBOKMCIOro. Yalle Bcero Takve Bopbl xa-
PaKTEpPU3YTCS HU3KUMK 3HadYeHnsMn pH 1 Eh (Mpy 3TOM OKMCANTENBbHO-BOCCTAHOBUTENBHbIN NOTEHLMAr
MOXET UMETb OTpULATENbHbIE 3HAYEHNS) MU UMEKOT HU3KYIO LLENOYHOCTb, BbICOKYH OKUCIISIEMOCTb U T. 4.
Tpebyembin adbhekT OYMCTKM BOAbl OT Xeres3a [OCTUraeTcs B TaKuMxX CrydasX NPUMEHEHUEM peareHTOB
(pasgen 9). CocTtaB COOpPYXEHMI KpoMe (PUNbTPOB LOMKEH BKIOYAaTb CMECUTENbHbIE YCTPOWCTBA, KOHTAKT-
Hble pe3epByapbl, OTCTOMHMKN U OCBETNIUTENN CO CNOEM B3BELUEHHOro ocaaka. [ins XxpaHeHus peareHToB,
NMPUroTOBIIEHNSA UX PACTBOPOB U JO3MPOBaHUSA B obpabaTbiBaeMyto BOAY LOIMKHO NpedycMaTpuBaTtbhbCcs pea-
FEHTHOE XO35MCTBO, MPOEKTMPOBAHWE KOTOPOro, Kak U OCTallbHbIX COOPYXXEHWW, criefyeT OCyLLEeCTBATb
B cooTBeTcTBUM C TKIT45-4.01-31 (7.1 n pasgen 18).

5.2.6.2 [Ina npeaBapuTenbHbIX NPOEKTHbIX NpopaboTok Npu BblbOpe MeTofda obe3xene3nBaHus B 3a-
BMCMMOCTM OT Ka4yecTBa BOAbl JOMYCKaeTCs NCMONb30BaHMe AaHHbIX Tabnuusl A.1 (mpunoxexue A).

6 OGe3axenesnBaHue NoA3eMHbIX BoA (punbTpoBaHMEM C NpeaBapUTENbLHON aspauuen

6.1 AspaTopbl, UX Ha3Ha4YeHne U TUNbI

6.1.1 AspaTtopbl ABNATCS COOPYKEHUAMU Ans oboralleHns Bogbl Kucnopogom sosgyxa. lNommmo ato-
ro UX Ha3HayYeHMeM SABMAETCS:

— HapyLleHWe YrNEeKMCNOTHOrO PaBHOBECKS N YMEHbLLEHNE KOPPO3NOHHbBIX CBONCTB BOAbI;

— yfarneHve 13 Bodbl PaCTBOPEHHbIX B HEM ra30oB, TaKMX Kak CBODOAHAS yriekucrnoTa, CepoBoAOpOa U METaH.

KoHcTpykuusi aspaTtopoB gormkHa obecnevnTb BO3MOXHO OGOMbLUYHO NMOBEPXHOCTb KOHTakTa BO3gyxa
C BOAOW C OJHOBPEMEHHbIM NepeMELLINBaHNEM a3pUPOBAHHONM BOAbI, @ Takke nerkun (3dekTMBHbIN) Joc-
Tyn BO3gyxa Ans yoaneHus ra3oB 1 NeTydnx cybcTaHumm, BbIGENAOLWNXCA U3 BOAbI.
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6.1.2 NpumeHsaemble B NpakTuke obesxenesnBaHnsa Nog3eMHbIX BOL, a3paTopbl MOXHO Knaccuduumpo-
BaTb CrneayLmm obpasom:

— BMpbICKMBAOLLME, pa3bpbIi3rmBatoLme Kannm, CTpym UM YacTUYKN BOAbl B aTMOCKEpPHbIN BO3OYX;

— BBOASLLME BO3AYX B BOAY B BUAE MEMKMX My3blPbKOB;

— CO CMeLLaHHbIMW CBONCTBAMMU, KOTOPbIE HEMb3S OTHECTU HU K OOHOW U3 NepeyvmcneHHbIX rpynn.

K nepBon rpynne OTHOCATCA AOXAeBalbHble, pasbpbidrvBarowne (rpagupHu), KackagHble U Ooxae-
BanbHO-KackagHble annapatbl. Ko BTopow rpynne oTHocATcs 6apboTaxHble U HanopHbIe a3paTtopbl, B KOTO-
pbIX BO34yX nogaeTcs B BoAY Nof AaBrieHMeM ¢ NoMoLbo Anddy3opoB, BbIAEMSIOWNX MENKMEe Ny3blpbKu
BO34yxa U obecrneymBaloLLIMX UHTEHCUBHOE CMeLUMBaHWE BO3dyxa C Bodow. K TpeTbew rpynne MOXHO OT-
HEeCTW YCTPONCTBA IKEKLMOHHOrO TUna.

6.1.3 OCHOBHbIM 3n1eMEHTOM pPa3bpbI3rMBatoLLMX annapaToB SABMSKTCA Hacagku, Hanbonee pacnpo-
CTpaHeHHble TuMbl KOTOPbLIX NpuMBeAeHbl Ha pucyHke 6.1. Hacagku cnegyet pacnonarate B creLlyanbHOM
aspaunoHHOM nomelleHnn (CM. pUcyHok 5.4, nos. 2). Boga onsa aspauumn nogaeTtcs B HUX NMog AaBrieHNEM.
[Mpon3BoauTENBHOCTE OOHOW Hacadku 3aBUCUT OT AMaMeTpa ee BbIXOAHOro OTBEPCTUS U AaBfeHus, nog
KOTopbIM noaBoautcsa Boda. Hacagku pasmelyaotca Ha TpybonpoBoaax pacnpenenuTenbHOW CUCTEMBI Ta-
KM obpasom, 4ToObI pa3bpbldrmBaemas Boga Hanpaensnach Beepx. [og pacnpegenutensHbiMu Tpybonpo-
BOAaMMW HaxoOuTCs NMOKPbITUE, MO KOTOPOMY HMCMagaLLas Boga CTekaeT B KOHTAKTHbIN pe3epByap, a 3aTtem
nogaetcsa Ha unbTpbl. Pa3bpbldrnBaemas ABOMHbIMU Hacagkamu BoAa AOCTUraeT BbICOTbl — MO OTHOLLE-
HUIO K BbIXOAHOMY oTBepcTunio — oT 1,5 go 2,0 m (Mpu BennynHe n3dbiTouHoro gasnexHmsa 0,05 Mrla), a npu
NCNOoSIb30BaHUN OOHOCTPYMHbIX Hacagok — oT 3 oo 4 m (Npu n3bbiTouyHom gasrneHun 0,1 MIa).

6.1.4 NpounssoanTenbHOCTb ABONHOM Hacagkn 6e3 neperopoku coctaenseT 2,8 M/ npu N36bITOYHOM
naBneHun Boabl 0,05 MMa. Hacazaka ¢ neperopoakoi UMEET Mpou3BOAUTENbHOCTL OT 2,5 Ao 5,3 M°/u B 3a-
BMCMMOCTM OT AMaMeTpa OTBEPCTUSA NMPU TaKOM XKe M3ObITOYHOM OaBMEHUN.

PucyHok 6.1 — Hacagku aspauunoHHble:
a — OQHOCTpPYWHas;
6 — ABOWMHas ¢ oTpaXkarollen NeperopoaKou;
B — OBOWHasA

6.1.5 [Npu NpoOEKTUPOBaHNN NOMELLEHNIA AN ABOMHbIX HACaAoK CriefyeT UCXOAUTb U3 TMapaBiMyecKom
Harpysku Ha NOBEPXHOCTb pa3bpbi3rnBaHus, NpuHMMaemon ot 2,5 oo 3,6 M3/(‘-I'M2).

6.1.6 Aspaums ¢ pa3bpbI3rMBaOLLMMK Hacagkamy 0gHOBpeEMEHHO obecneunBaeT yaaneHne CO, B konnye-
ctBe ot 50 % o 70 %. [JonyckaeTcs NpyMeHeHre apyrix TMNOB pasdpbi3rmBaroLLMX Hacadok, obecneymBaroLwmx
He TONbKO aspaumio, HO 1 Aerasaumio Bodbl. [Nprvep ncnonb3oBaHWsa Hacagok NpUMBeaeH Ha pUcyHke 6.2.

6.1.7 Bbicoknin achdhekT aspaumm obecnednBaeT Hacagka 3KEKUMOHHOIO Tuna, B KOTOpyt Boda Nopa-
eTcs nod AaeneHneM. B HWXHen YacTu Hacagkv, NpUBEOEHHON Ha pUCyHKe 6.3, umetloTcs oTBepcTus, Yepes
KoTopble nocTynaet Bo3ayx. OH cMelLuMBaeTCs C BOOOW B CY)XXEHHON, a 3aTEM B BEPXHEN, pacLUMPEHHON Yac-
Tn Hacagkn. CMecb BOAbI U BO3[yxa BbITEKAET M3 Hacagku B BUAE MEHsAWencsa cTpyu, a 3aTem Hucnagaet
BHM3 Ha Non Kamepbl aspauun.
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1 — nogaya UCXOAHOM BOAbI; 2 — adpaLMOHHbIN 3an; 3 — OTCTOMHMUK;
4 — ckopbih puneTp; 5 — PYB; 6 — oTBOA UMCTON BOAbI;
7 — nopava BoAbl Ha MPOMBIBKY; 8 — OTBOA BOAbI MOCME NPOMbIBK/

PucyHok 6.2 — Ckopbiii 6e3HanopHbIN (hUnbTP C a3paLUOHHbIM 3arioM

Hacagku npocTbl B KOHCTPYKLMW, HAEXHbl B paboTe 1 He pa3bpbl3rmBatoT BoAyY Ha CTEHbI a3paLMOHHO-
ro 3ana. NponsBoanTenbHOCTb M 3dEKT aspaumm Hacadok npuBeneHbl B Tabnuue 6.1. Pacnpeaenutens-
Hasa cMcTemMa, Ha KOTOPOM MOHTUPYIOTCA Hacadku, MPOEKTUPYETCH UCXOAS 13 CKOPOCTU ABMXEHUSA BOAbI, KO-
Topyto cnegyet npuHumate ot 1,0 go 1,5 m/c.

Ta6bnuua 6.1
M36bITOuHOE MpousBognTENBLHOCTD BbicoTa cTpyu Paauyc Hacbilenme Bozp!
3 pa3bpbi3rnBaHns KMCnopoaom
pasnenune, MlMa Hacagku, M°/y BOAbI, M o
BOAbI, M nocne aspauuu, %
0,01 3,5 0,2 0,25 55,0
0,02 5,0 1,0 0,50 70,0
0,03 6,3 1,5 0,65 75,0
0,04 7,5 2,0 0,80 79,4
0,05 8,3 2,5 0,95 83,0
0,06 9,1 3,0 1,10 86,0
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1300

1 — kopnyc Hacagku; 2 — naTpybku nogayn Boabl; 3 — OTBEPCTUA AN BcacbiBaHUA Bo3ayxa

PucyHok 6.3 — AapauuvoHHas HacagKa 3XeKLIMOHHOro Tuna

6.1.8 bornee BbICOKON 3MIEKTMBHOCTBIO aspaumnn-gerasauum oTIM4aeTcsl BakyyMHO-MKEKLNOHHAsT Ha-
capka, npuBefeHHas Ha pUcyHke 6.4.
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1 — KOHUYecku cxoasawmica naTpyook; 2 — conno BeHTypu; 3 — BakyymHasi kamepa;
4, 5, 6 — IKEKLUNOHHbIE Kamepbl; 7 — OKHa ANl NoAcoca Bo3Ayxa M yaaneHus auokcuaa yrnepoga v Apyrux rasos;
8 — oTpaxaTenbHas nnacTuHa

PucyHok 6.4 — BakyyMHO-3XeKLUMOHHAA Hacaaka

Bnarogaps MrHOBEHHOMY yAarneHuio CBOOOLHOWM YrreKkncnoThl BakyymMHas kamepa obecnedvBaeT no-
BbILLEHNE BenuumHbl pH BoApl, YTO cnocobcTByeT Gonee addekTnBHOMY ee obesxeneansanHuio. OgHoBpe-
MEHHO C YrMEeKNCNOoTON yoansTca 1 Apyrme rasbl, HaXO4sLWmMecs B Boge.

[lns paBHOMEPHOro KEKTUPOBAHMS BO34yXa NO BCeMy NepUMeTpy KaMmepbl NpegycMaTpuBaloTCs OKHa.
CyMMapHasi AfiMHa OKOH Mo MepuMeTpy KaXkaoW Kamepbl CMELLEHUSI MPUHUMAETCsl paBHOW MOJIOBMHE ee
OKPY>KHOCTW. BbICOTa OKHa 3aBUCUT OT AMaMeTpa kamepbl CMeLleHnst, npuHumaemoro ot 20 o 150 mm.

O6bem axekTMpyemoro Bosayxa coctaenget oT 0,5 go 3,0 o6bemoB obpabaTbiBaemMon BOAbI.

[aBneHvie Boapl Nepeq MKeKUMOHHBIM annapaTtom A0SHKHO ObiTe B npedenax ot 0,3 go 0,9 MIa n 6onee
B 3aBUCMMOCTY OT AnameTpa comnna BeHTypu. KonnyecTBo 3KeKUMOHHBIX Kamep NPUHUMAaETCS OT ABYX A0 LUECTU.

6.1.9 CmewweHne Boapbl ¢ BO3ayxoMm (beckomnpeccopHoe oboralleHrne BOAbl KUCNOpOoAoM BO3ayxa) Mo-
XeT OblTb LOCTUTHYTO NPUMEHEHWEM IKEKTOPOB, CXEMa OLHOrO M3 KOTOpbIX Mapku 3B-50-7 npuBeaeHa
Ha pucyHke 6.5, B Tabnuue 6.2 npuBefeHbl ero pa3mepbl U Mmacca.
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NI

1 — nogaya Boabl; 2 — BBOA BO3AyXa; 3 — KOHUYECKUA HAacafok; 4 — kamepa CMeLLEHWS;
5 — nuddysop; 6 — nogcoeanHeHne TpybonpoBoaa BOAOBO3AYLLUHON CMecH

PucyHok 6.5 — Oxektop

Tabnuua 6.2
Mapka axekTopa L, mm B, mm do, MM di, MM Dy, Mm D;, MM o’ Macca, kr
3B-50-7 412 154 7 30 50 32 5 8,8

HonyckaeTcsl NPUMEHEHNE OPYTNX KOHCTPYKLUMIA 3)KEKTOPOB, B TOM YMCIE BbIMNOMHEHHBLIX M3 NONMMep-
HbIX MaTepuarnoB — BMHUMMACTA, NONMATUIIEHA 1 T. M.

6.1.10 Aspaumsa BOAbl B rpaanpHAX NPOUCXOANT NP NpOTEeKaHUM ee Yepes 3arpy3Ky M3 Kokca, Luraka,
rPaHUTHOrO LLEOHS NN Apyrux Matepuarnos, B TOM Yucne nonumepHbix. Ctekatowas TOHKMMK CrosiMu Bo4a
obecneynBaeT GOMbLIYID NOBEPXHOCTL KOHTAKTa C BO34YXOM, YTO 0OyCroBnMBaeT BbICOKUA 3adhdekT aspa-
uum 1 gerasauun. MNpoTekaHue Bo3dyxa 4vepes rpagupHu obecneyvmBaeTcs NGO ee KOHCTpyKumen, nmbo
NpYMEHeHeM BEHTUNSATOPA.

6.1.11 lNpwn npoekTpoBaHUM rpagupeH HEOOXOAMMO NPMHUMATL CriegyloLne napaMmeTpsi:

— 0N OQHOCTYNEHYaTbIX TPaanpeH:

rMapaBnuyeckas Harpyska g — ot 3 4o 6 mM>/(4-m?);
BblcOTa 3arpy3kun H — ot 2 oo 3 m;
BbICOTa U3nvBa BOAbl Haf 3arpy3kon h — 1 wm;
— 0119 MOJIOYHbIX FPaanpeH:
rmgpasnuyeckas Harpyska Ha nonky g — 20 M3/(L|-M2);
KONMUYECTBO MOJSIOK N NpuUHUMaeTcs OT 3 40 5 B 3aBMCMMOCTU OT COAepXaHUsi COeAUHEHNI XKernesa
BBoge (n=3npuFe<5mr/n,n=4npn5<Fe <10 wmr/n, n=5npu 10 < Fe < 15 mr/n);
BblcoTa oaHou nonkn — ot 0,3 go 0,4 m; pacctoaHne mexay nonkamm — 0,6 M.

Hanbonee adhpekTMBHO NpUMEHEHNE BEHTUNATOPHBLIX rpagupeH (pucyHok 6.6), obecnednBarowmnx ca-
MYIO BbICOKYHO CTeNneHb yaaneHusi CBo604HON YrneknucnoThbl.

6.1.12 B kackagHbIX aspaTtopax YMCMno KackagoB Ha3Ha4aeTCsl B 3aBUCMMOCTU OT KOnmnyecTsa noarne-
Xallen yganeHuto yrrnekucrnotbl. KackagHo-TpyOyatbii aspaTtop, NpMBEeAEHHbIM Ha pUcyHke 6.7, npeactaBnseT
cobon 6aLLHIo, UMEIOLLLY0 BHYTPU FOPM3OHTarbHbIE Neperopoakm B Buae peLueTtkm n3 tpyo.
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1 — nogaya BoAbl; 2 — 0TBOA BOAbl; 3 — OMNOPOXHEeHWe; 4 — nogada Bo3gyxa
PucyHok 6.6 — CxemMa BeHTUNATOPHON rpagupHu

3

1 — nofava BoAbl; 2 — nogava Bo3gyxa; 3 — BEHTUNATOpP; 4 — pas3bpbl3rvBatoLle Hacaaku,
5 — neperopogku 13 Tpy6; 6 — oTBOA M3ObLITKA BO3OYyXa; 7 — OTBOA BOAbI

PucyHok 6.7 — KackagHo-Tpy6y4aTtbin aapaTtop

Boga nogaetcs Hag camol BEpXHEN peLLeTKon C NMOMOLLbIO pasbpbi3armBalomx Hacagok, HanpasneH-
HbiX BHU3. OTBEPCTMSA B BEPXHEN N HKHEN YacTAx aspaTopa obecrneymBaloT NOATOK BO3AAyxa, Bbi3blBAEMbIN
ABVXEHUEM BObI.
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KackagHo-TpybyaTble aspaTtopbl MOryT paboTaTb npu rmgpaBnuyeckon Harpyske o 250 M3/(q-M2). Od-

dekT yaaneHus cesobogHom yrnekucnotel — 4o 60 %.
yn a y il

6.1.13 Ha pucyHke 6.8 npuBeaeH aspaTtop ¢ 6apboTMpoBaHMeM BoAbl CKaTbiM BO34YXOM, NMPOXOAALLMM

yepes3 nepcopMpoBaHHOE OHO a3pauUMOHHOM Kamepbl Nog onpeferneHHbIM N3bbiToUYHbIM AaBneHuem. pu
NPOEKTMPOBaHNN 3TOr0 a3patopa HeobXoAUMO yYMTbIBATL CrieaytoLme napameTphbl:

— adppexT yaaneHusa CO, — 0o 60 %;
— TpeByeMblit pacxog Bo3ayxa — o1 30 o 50 m® Ha 1 m° Boab!;
— rMapaBnNNYecKyto Harpy3ky Ha MOBEPXHOCTbL AHa KaMepsbl — o1 50 go 100 M%/(4-m).

10
3

-
AN

|W

7
/
7777772717777

\

2 5 9 8
1 — nogayva Bo3ayxa; 2 — BEHTUNATOP; 3 — PeLMpKynsaums Bo3ayxa; 4 — peLmnpKynsaUMOHHbINA 3aTBOp;
5 — nepdopupoBaHHasa nnuTta; 6 — 3aTBOp ANS perynupoBaHnst YpPoOBHS XNOKOCTY;
7 — nogava BOAbI A4N1A aspaumm; 8 — 0TBOA a3pUPOBAHHOM BOAbl; 9 — OMNOPOXHEHME C CUAIOHHBIM 3aTBOPOM;
10 — oTTOK BO3Ayxa

PucyHok 6.8 — AapaTop ¢ 6ap6oTupoBaHuemM BoAbl BO3AYyXOM

6.1.14 dunbTpoOBaHMIO BOAbI B 06e3Xene3nBaoLLmMx HanopHbix unbTpax npeawecTsyeT aspauuns Bo-

Obl CKaTbiM BO34YXOM B 3aKpbITblX (HAMOPHbIX) aspaTtopax, KOTOpble MOHTUPYHOTCS HENoCcpeACTBEHHO Ha
TpybonpoBoae, nogatoLiemM UCXOOHY Bogy Ha obexenesusatowme punbTpbl. CepuiiHble XxapakTepucTmku
OJHOro M3 TUMOB HaMoOPHbLIX aspaTopoB NpMBeAeHbl B Tabnvue 6.3, npumep KOHCTPYKUMKU Takoro aspatopa
npvBedeH Ha pucyHke 6.9.

Tabnuua 6.3
OuameTp D, Mm MoHTaxHas BbicoTa H, MM O6bem W, M Pacxopg Boapl q, M3y
300 850 0,044 0,9-5,3
400 930 0,084 1,7-10,0
500 990 0,139 2,8-16,7
600 1090 0,216 4,3-26,0
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w

1 — BBOJ BO34yXxa U UCXOOHOW BOAbI; 2 — Neperopoku;
3 — 0TBOA a’pupOoBaHHOM BOAbl HA (PUNBLTPLI

PucyHok 6.9 — HanopHbIv aspaTop

Bosgyx, nogaBaemMbinn B aspaTtop, B npouecce obesxenesnBaHUA BOAbl SIBMSIETCA UCTOYHMKOM KUCHO-
poAda, HeOOXOAMMOro ANsl OKUCMEHUSA OBYyXBarleHTHOro Xernesa [0 TPEXBANEHTHOro, a Takke cnocobcTeyeT
yaaneHuio n3bbiTka CBOOOAHOW YrNEeKUCoTbl U OPYIMX ra3oB, paCTBOPEHHbIX B BOAE. XOTS TEOPETUYECKM Ha
okucnexve 1 1 Fe®* go Fe** Heobxomumo 0,143 r Kncnopoaa, B peanbHbIX YCNOBUSIX Ans 6rnaronpusitHOro
NpoTeKaHUs NpoLecca aspauum Boabl U yAaneHns pacTBOPEHHbIX B HEW ra3oB TpebyeTcs n3bbiTok BO3ayxa.
Mo3TOMY KOMMYEeCTBO NOAABAEMOro Ha a3paTop BO3[yXa AOMKHO COCTaBmsTb oT 1 4o 3 Am® Ha 1 r Fe®'
(ycTaHaBnNMBaeTCsl TEXHONOMMYECKMMU UccneaoBaHnsmm). Bo3ayx omkeH BBOOUTLCA B BOAY MOA AABMEHUEM
Ha 0,1 MMa Bbiwe paboyero gaeneHus B dunbTpe. Heobxogmmoe Bpemsi KOHTakTa Bo3dyxa C BOAOM
B aspartope — ot 0,5 oo 3,0 MuH.

Ons npegBapuTenbHbIX pacyeToB MNpu OTCYTCTBUW pPe3yNbTaTOB TEXHONMOMMYECKUX WUCCregoBaHum
HENoCPEeACTBEHHO Y UCTOYHMKA BOJOCHABKEHUS! MPOU3BOANUTENBHOCTL KOMNPECccopa Quoun, N/M°, ANS HarHe-
TaHWsi BO3yXa B HAMopHbIN aspaTop MOXET ObiTb onpeaeneHa no gopmyre

0 _(0.-Q)53 6
oun 1,43 ’ ’
roe Q. — Tpebyemoe cogepxaHue Kicnopoga B Boge nocne aspaumu, Mri/m;
Q. — cogepxaHue kucropoga B UCXogHou Boae, Mr/n;
5 — COOTHOLLIEHME CoAepKaHUs KUCMOPOAa K CoOAepKaHMIo a3oTa B BO3AyXe;
3 — TpexkpaTHbIV N3ObITOK BO3Ayxa B CBS3W C HEBBLICOKON pacTBOPMMOCTbLIO KUCNOpoaa B BOAE;

1,43 — nepecyeT O, U3 Mr B Mn.
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6.1.15 lMogaBaeMbl BHYTPb HanopHLIX a3paTopoB BO3AyX OOSMKEH ObiTb CXKaT B 6e3MacnsaHbIX KOM-
npeccopax unu nogsepratbcs 00e3XUPMBaHUIO, TakK Kak Aaxe HeOOmMbLIOe KONMMYECTBO Macna B HarHeTae-
MOM BO3ayxe CyLLeCTBEHHO orpaHuymBaeT adpeKTMBHOCTb agcopbunm Kucrnopoga Bogown n NnpMBOAUT K He-
yOoBreTBoOpuTEnbHOMY adhdekTy aspaumn.

6.1.16 B oTkpbITbIX (bMnbTpax Npy MUCNONbL30BaHUM MeToda obeadxenesvBaHus BOObl C YMPOLLEHHOM
aspauuern npegycmaTpuBaeTcs U3nme BoAdbl C MOMOLLbIO BOPOHKM Ha nojatowen Tpybe, pacnonaraemon Ha
BbicoTe oT 0,5 go 1,0 M Hag ypoBHeM BoAbl B (oUnbTpe (CM. PUCYHOK 5.2), nnm ¢ NoMoLLbio NepdoprMpoBaHHO-
ro Unu rnyxoro foTka, pacnonaraeMoro no AnvHe unbTpa Ha Tou e BbicoTe. CxemMa NnoTka C Kpyrnowm nep-
dopaumen n TpeyronbHbIMU BogoCNnMBaMu npueegeHa Ha pucyHke 6.10. Bo MHormx cniyyasix Takas aspaums
BOAb! OKa3blBaE€TCH JOCTAaTOMHON Anst 3h(PEKTUBHOIO NPOTEKaHMS npoLecca obeaxenesvBaHus BoAbI.

OnpegeneHne cymmapHOW nnowiaan OTBEPCTUIA OCYLLECTBNSAETCA MPU YCIOBUM CKOPOCTU OBUKEHUS
BOAbl B HUX HE MeHee 1 M/C 1 pacxoe BoAbl, Npuxoadilemcs Ha otBepctus, paBHoMm 50 %—60 % oT pacxo-
Aa, nogasaemoro Ha unbTp. OcTanbHasd 4acTb BOAbl MepenvBaeTcs Yepes TpeyrofibHble BOAOCMMBBI.
Bonee BbICOKYIO CTENEHb aapaunm MOXHO NONYYUTb NPY YCTPONCTBE HE KPYIibiX, @ MPOAOMbHbIX (LLeneBbIX)
oTBepcTun ¢ BbicoTon wenen ot 10 go 20 mm n wnpuHon ot 80 go 100 mm. Kak oTBepcTus, Tak U LWenu
pacnonaratTcs B TpU psga B LUAXMaTHOM MOPsSKe.

LLivpuHa TpeyronbHbIX BOAOCNMBOB U MMadKMX Y4acTKOB f0TKa MOXeT 6bITb yBenuyeHa go 150 mm.

Boonb cTopoHbl dounstpa

3 50I/50I/|/I/1/|/|/l/|/vv||/50|/50
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150

1 — ypoBeHb BoAbl B punbTpe; 2 — nogatowmii Tpybonposoa; 3 — BOpPOHKa M3nunea Boabl;
4 — nepdopupoBaHHLIN SIOTOK; 5 — OTBEpCTUA

PucyHok 6.10 — Cxema nepdopnpoBaHHOro floTka

6.1.17 pn NoNoXNTENbHbLIX pe3yrbTaTax TEXHONOMMYECKUX UCCrefoBaHNA MOTYT NPUMEHATLCA Apyrve
TUMbI N KOHCTPYKLMM a3paTopOB-AerasaTopos.

6.1.18 B cnyyae 3arps3HEHHOCTU BO34yXa TOKCUYHBIMWU UMW PaaMoOaKTUBHLIMU COEANHEHUAMU, a TaKke
ONd nydwen ynpaensieMoCcTU NPOLECCOM aspaLumn BoAbl LenecoodpasHo UCMonb3oBaTh YUCTBIA KMCOpoS,
NnocTaBnseMbli Ha CTaHUuio obe3xenesnBaHnsa B GannoHax. NpuMeHeHne YMCTOoro Kucnopoda nos3BonsieT
ynpaenaTb npoueccom oboralieHns nm BoAabl U NOgAEPKMBATE NOCTOAHHOM €ro KOHLEHTpauuio.

6.2 Ckopble chunbTpbl

6.2.1 B pesynbTate TEXHOMOIMYECKUX UCCMEdOoBaHMIN No obesdxenesmBaHUIO BOAbl HEMOCPEACTBEHHO
Yy UCTOYHMKA BOOOCHaOXeHUs1 AOMKHbI OblTb YCTaHOBMEHbI OCHOBHbIE NMapaMeTpbl MPOEKTUPOBAHUS CKOPbIX
dunbTPOB: 3aBUCMMOCTb adhdhekTa obesxenesnBaHnsa OT CKOPOCTU (OUMbTPOBAHMWS, BbICOTa CrOSA 3arpy3ku
N ee rpaHyrnoMeTpUYecKnin CocTas, NPOAOIIKUTENBHOCTL UNBLTPOLMKNA, CKOPOCTb NPOMbIBKM U €e Npoaon-
XUTENbHOCTb U T. 4. (cM. pasgen 4). PacyeTHas ckopocTb (punbTpoBaHUSA NpW NPOEKTUPOBAHUKN AOIHKHA
ObITb YMeHbLUeHa Ha 15 %—20 % no OTHOLLEHMIO K MONYyYeHHbIM B pe3ynbTate UCCeAoBaHNN 3HaYEeHNAM.
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6.2.2 BaxxHbIM aneMeHTOM (huUnbTPOB ABMSETCH UNbTPyoLLas 3arpyska, B Ka4ecTBe KOTOPOW npume-
HSIOTCS pa3nnyHble MaTepuarbl, KOTOpble A0MMKHbI COOTBETCTBOBATL CreAyoLmMM TpeboBaHUAM:

— He AOIMKHbI coAepXXaTb TOKCUYHbIX S1EMEHTOB UMW BELLECTB, YXYALLALWMX Ka4ecTBo hunbTtpaTa;

— OOJKHbI BbITb YCTOMUYMBBLIMU K U3MENBYEHUIO U UCTUPAHMIO B NPOLIECCe NPOMbIBKM PUbTPa;

— MIOTHOCTb MaTtepuana gofmkHa OblTb, Kak NpaBuIo, Bbille NIOTHOCTU BOAbI;

— AOIMKHbI BbITh M3 YMcna paspeLleHHbIX MruHucTepcTBOM 3apaBooxpaHeHns Pecnybnuku Benapychb.

CnepyeT yunTbIBaTh TaKkke AOCTYNHOCTb Marepuana n ero CTOMMoCTb.

6.2.3 dunbTpylowmMe maTepmarsl B 3aBUCUMOCTM OT MPOUCXOXAEHNS NOAPA3AEnsAloTCa Ha NpUpoaHble,
BMOOM3MEHEHHbIe MPUPOAHblE U CUHTeTUYeckne. K maTtepmanam npupogHOro MPOUCXOXKOEHUS OTHOCHATCS:
KBapLeBbIi MECOK, KOMOTbIA FPaHUT, MpamMopHas KpOLUKa, aHTpauuT u gp. BuaomsmeHeHHble nomydator
B pesynbTaTte cneumanbHon obpaboTkM NPUPOAHbIX Matepuanos, Hanpumep: ¢ NOMOLLBI0 obxura nonyyawT
NonyoB0XCKEHHbIN ONOMUT; 06paboTKOM Yrnsa BbICOKMMW TemnepaTypamn 1 AaBreHNeM — akTUBUPOBAaHHbIN
yrosb; HaHeceHneM afacopBLIMOHHO-KAaTaNUTUYECKON NIEHKN C MOMOLLBIO XUMUYECKUX peareHToB — Moandm-
LUMpOBaHHbIE MaTepuarbl; BbICOKOTEMMNEPaTypHON obpaboTKon runHbI — kepamauT U T. 4. CuHTeTudeckne
GUnNbTpyloLLME MaTepuarnbl ABNATCA NPOAYKTOM XMMWYECKOrO CUHTE3a, Harnpumep: MOHWUTLI, NONMMEpPHbIe
martepuansl.

6.2.4 O6was nnowanb punbTpoBaHUs ANs CTaHUMKU obesxenesnBaHnsa NoA3EeMHbIX BOA Ay, M?, MOXeT
6bITb onpeaeneHa no TKI1 45-4.01-31 (dopmyna (8.1)), ynpocTMB KOTOPYHO, MONy4aem

A, =T, (6.2)
"4
rae q — pacyeTtHaa npon3BoAnTEsNIbHOCTb CTaHLUUN, Ms/‘-l;
V — CKOPOCTb (OUMNbTPOBaHUsA, M/Y.

[ns npegBapuTenbHbIX pacyeToB (MPU OTCYTCTBMM pPe3ynbTaToB TEXHOMOrMYECKUX UccnegoBaHui)
CKOPOCTb OMMbTPOBAHMS B 3aBUCUMOCTM OT NPUHATOrO Tuna ounbTpa u Buaa GUNbTPYOLLEN 3arpy3ku crie-
ayet npuHumaTtb no TKI 45-4.01-31 (Tabnuua 8.1) unu npu NpUHATOM 3arpy3ke U3 KBapLEBOro necka onpe-
aenstb no TKIM 45-4.01-31 (cbopmyna (14.1)).

6.2.5 MNnowwaab unbTpoBaHNA OAHOrO hunbTPa He AOKHa NPeBbILaTh, M2

60 — [AJ18 OTKPbITbIX CKOPbIX (PUNbTPOB;

20 — 0N HanopHbIX (OUINbTPOB.

Yuncno ounbTpoB Ha CTaHUMK OOMKHO BbiTb HE MeHee YeTbipex, NpY 060CHOBaHWM — HE MEHEee ABYX;
QNS CTAHLMIA NPOU3BOANTENBHOCTBIO MeHee 100 M°/4 ¢ HaMOpHLIMK UNBTPAMU AOMYCKAETCS NPUMEHEHME
ogHoro dwmnbTpa. Ha pucyHke 6.11 npuvBegeHa cxema yCTaHOBKM HAMoOpHOro ounbTpa, pacrnoriaraeMoro
B OOHOM 3aHuNN CO CKBaXXMHOWN.

6.2.6 [lonyckaeTcs ogHO- U ABYXpSOHOE pacrnonoxeHne unbTpoB, Kak MokasaHo Ha pucyHke 6.12.
OpHopsigHOe pacnonoXeHne AonyckaeTcsi ¢ pa3dbuBkon Ha aBa 6roka. beToHHble kamepbl ans unbTPoB
cnegyeT BbINONHATE MOHONMUTHBIMU, CTEHbI AOMKHbI OblTh CMAMOLIHBIMA U FMAagKUMK, a U3HYTPU — BbINOXe-
Hbl NErkooYNLLaeMON KepaMmn4eCKon NINTKON.

6.2.7 MNopaya Boabl Ha punbTp AofmkHa obecnevmBaTb CMOKOMHOE paBHOMEPHOE pacnpederieHue ee
Hagd UNbTPYIOLMM Croem Tak, YTobbl NOTOK He pa3mbiBan 3arpy3ky. [ng atoro HeobxoaMmo npegycmaT-
pvBaTb Mogady MCXOAHOW BOAbl B KaHamn, PyHKLUMOHAmNbHO CBSI3A@HHLIN C xernobamu ansi oTBedeHus npo-
MbIBHOW BOAbI MNOCIE MPOMbIBKA (OUIbTPOB.

6.2.8 XKenobGa cnegyeT BbINOMHATL M3 MOHONMTHOrO 6eToHa nnn xenesobeToHa HEMNOCPEACTBEHHO NpW
CTpOMTENbLCTBE, @ Takke M3 OpYyrux Matepuanos, paspelleHHbiX MuHncTepcTBOM 3apaBooxpaHeHus Pec-
nyonukn benapycb. [Ons npaBunbHOrO yHKLMOHUPOBAHUS KENOOOB UX BEpPXHME KPOMKU LOIDKHbI ObiTb
CTPOro rOpM30OHTalbHbl U HAaXoOUTBCA Ha ogHoW oTMeTKe. [JHO enoboB AOIMKHO UMETb YKIOH B CTOPOHY
cbopHoro kaHana.
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1 — OronoBOK CKBaXWHbI; 2 — CKOPbIA HAMOPHbLIN PUNbTP;
3 — NMOTOK ANs Npuema 1 0TBeAEHWS BOAbI NMOCIe NPOMbIBK/

PucyHok 6.11 — KomnakTHasa yctaHoBKa o6e3xene3nBaHUA BOAbI:

a — paspes;
6 — nnaH
a) 6)
DdunbTPbI
PunbTpbI /
lanepes Tpyo
lanepes Tpy6
\ L

\\ é/Z PunbTpb

PucyHok 6.12 — CxeMbl pacnonoxeHusi punbTpoB
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6.2.9 [1ns cbopa n otBedeHns NpodnnbLTPOBAHHOM BOAbI, @ Takke nogadu 1 pacnpegenenvs Bogsl (Mnu Bo-
bl Y ©KaToro Bo3ayxa) Ha NPoMbIBKY (hunbTpa AorkHa npedycMaTpyBaThCa ApeHaxHas (pacnpeaenurernbHas)
cuctema, pacnoraraemasi B HWKHen Yactn cunbrpa. Bo3moXHO MCMonb3oBaHve pasnuyHbiX BUOOB OpeHaa:
Tpyb4aToro, N3 ApPEeHaxKHbIX MNUT C Komnnadkamu, U3 NOPUCTLIX MIUT, pacnpeaennTenbHbIX Mogyrnen n T. a.

6.2.10 Mpu BoOsHOM NPOMbIBKE (PMUNLTPOB C TPyOUaThIM ApeHaxeM npegycMaTpuBaeTcsl pacnpenenu-
TenbHas cucTema, COCTosILas U3 KOMMeKkTopa M OTBETBMIEHMI, pacnoniaraemblX B 3aBMCMMOCTU OT KOH-
CTPYKUMM punbTpa C OOHOM M 0Denx CTOPOH OT Komsektopa. [pu BOOOBO3AYLWHOM MPOMbIBKE LOMKHbI
npegycmatpmBaTtbCs ABE CUCTEMbI: Nogadvn BoAdbl M Nodayn Bo3gyxa, Npu 3TOM BO3AYLUHbIA OPEeHax pacno-
naraeTcd Hag BoAsiHbIM. PacyeT gpeHaxHbIX CUCTEM NPV BOOSHOW U BOAOBO3AYLUHOW NMPOMBIBKE, @ Takke
ocCTarnbHbIX 31eMEHTOB unbTpa cnegyeT npomssoauTb no TKIT 45-4.01-31 (pa3gen 8).

6.2.11 Ha gpeHaxu u3 nnut, NnpeacrasnsioLmne cobomn NoxHble gHULA C BMOHTUPOBAHHBIMU B HUX KOS-
nadykamy (CM. puUcyHok 6.13), Bo3naraloTCs BaXHble KOHCTPYKTVMBHble (OYHKUMM — OHWM HecyT Ha cebe
Harpysky oT Beca (hunbTPyHLLEro matepuana, Bogbl U Hanopa notoka BoAbl, YCTPEMITEHHOTO CBEPXY BHU3
B npouecce punbTPoBaHuUg, a Takke nognopa Bodbl Npu obpaTHon npomMbiBke unsTpa. Bece ato npeabsas-
nsieT BblCOKMe TpeboBaHUS K KOHCTPYKLUMU OpeHaxa U3 nnuT, Ka4yecTBy MmaTepuanoB 1 Npou3BoAcTBa paborT.
HeBbInonHeHne atux TpeboBaHU NPUBOAUT K CPbIBY MINUT, MOBPEXAEHUIO KONMNAYKoB M B pe3ynbrarte —
K HapyLUeHuto paboTbl CTaHUMW.

ot MZ_T_X(

-

1 — dmnbTpytoLwas 3arpyska; 2 — NoAaepXKuBatoLLMi cnom; 3 — konnayvok; 4 — pesbboBasi MydTa;
5 — nnuTa noxHoro AaHvwa; 6, 8 — oTBEpCTMA NS BO3AyXa;
7 — MexayaoHHOe MPOCTPaHCTBO; 9 — AHO unbTpa

PucyHok 6.13 — Konna4ykoBbIiii ApeHax Npu pa3HbIX pexumMax paboTbl punbTpa:
a — pexum punbTPoBaHuUA;
6 — Bo3gywHas ¢aza NPoMbIBKM (PUNbLTPA;
B — BoAsiHasA ha3a npoMbIBKU hunbTpa

6.2.12 B ckopbix hunbTpax 6e3 xenoboB ¢ ropn3oHTarbHbIM OTBOAOM BOAbI MOCHE NPOMbIBKM hunbTpoB coop
N OTBEAEHME NPOMbIBHbIX BO, BbINOMHAIT GOKOBbIE (PUCYHOK 6.14) unn ueHTparnbHbIv (PUCYHOK 6.15) kaHanbl.
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1 — nogaya Boapbl Ha obe3xene3nBaHue; 2 — BGOKOBbIE KaHarbl 415 0TBOAA MPOMbIBHOW BOAbI;
3 — cunbTpylowas 3arpyska; 4 — noaaepXuBaroLLnin Crow;
5 — NoxHoe AHWLLE 13 NOPUCTLIX NONMMEPOETOHHBIX NINT;
6 — TpybonpoBog oTBOoAA hunbTpaTa (Nogayn NPoOMbIBHON BOAbI)

PucyHok 6.14 — ®unbTp ¢ 60KOBLIMU KaHanamu Ans oTBoAa BoAbl Nocrie NPOMbIBKU

a)

L b fob L

C ] ] ]

1 — unbTpyloLasa 3arpy3ka; 2 — HUXKHASA YacTb KaHana;
3 — TpybonpoBoa oTBOAa NPOMbIBHOW BOAbI; 4 — OTBEPCTUE;
5 — kaHan nogayn ucxogHoW Boabl; 6 — oTpaboTaHHas NpomblBHas Boaa

PucyHok 6.15 — ®unbTp € LeHTpanbHbIM KaHanom:
a — npopAonbHbIYA pa3pes3 unbTpa B pexume punbTpoBaHUS;
6 — nonepeyHbIN pa3pe3 hunbTpa B pexume punbTPoBaHUA



TKI 45-4.01-201-2010

6.2.13 TexHonornyeckne napameTpbl BOAOBO3AYLUHOW NMPOMBIBKU CKOPbIX (PUNbTPOB criegyeT npuHu-
MaTb B cooTBeTcTBUM C TKI1 45-4.01-31 (pasgen 8).

6.2.14 ToYHble 3Ha4YeHUss TEXHOIOMMYECKUX NapaMmeTpoB NPOMbLIBKM (PUNbTPOB yCTaHaBNUBAKOT Mo pe-
3ynbTataM UCCRefOBaHUN, BbINOIHEHHbIX ANSi KOHKPETHOrO MCTOYHMKA BOOOCHAOXEHWUS, U YTOYHSIIOT Npwu
aKcnnyaTaumn.

6.2.15 [Ina NpoOMbIBKM MHOrOCMOWHbLIX OUNLTPOB crneayeT NpUMeEHATb BOASHYIO Unu nocnegoBaternb-
HYI0 BOAOBO3AYLUHYIO MPOMBIBKY B [Ba, TPU UMK YeTbipe 3Tana (d3Tan COBMECTHOM nojayun B 3arpysky BoAbl
N BO34yXa UCKIOYaeTCH BO u3bexxaHne BbIHOCA NErknx (punbTpyroLmnx MaTepuanos U3 BEPXHUX CNOEB):

— BO3QyX — BOA3;

— BOAa — BO34yX — BOAS;

— BO34yX — BOAa — BO34yX — BoAa.

Takom pexxnm npu XOpoLLEM KavyeCcTBe pereHepaunm unbTpyoLen 3arpy3kn obecneyumBaeT HECMeELLK-
BaeMOCTb CIOEB B npouecce NpombiBki. CKOpOCTM nogayn Boabl U Bo3gyxa npu NpoMbiBKE HEOOX0AMMO
yCTaHaBnMBaTb B NPOLIECCE TEXHOMOMMYECKNX NCCNEA0BAHUN AN1S1 KOHKPETHBIX (OMNbTPYIOWNX MaTepuanos.

6.2.16 B cyxmx cdomnbTpax (O4HOCMOMHBLIX UM MHOMOCIIOMHbIX) MCMOMb3YHTCS T XE PEXUMbI MPOMbIB-
KW, YTO U B OOBIYHBIX CKOPbIX PUMbTPax, B 3aBUCUMOCTU OT TMNa NPUMEHSEMON 3arpy3Kku.

6.2.17 lNepen npoBegeHMeM MPOMBIBKM criefyeT MNpekpaTuTb nofady ouuiaemMon BOAbl HA PUNbLTP
1 OTBOANTbL (bunbTpaT 40 AOCTMKEHNS OTMETKN YPOBHS BoAbl B unbtpe Ha 10—15 cm Bbile OTMETKM Bepxa
UNbTPYIOLLEN 3arpy3Ku, NOCIe YEero Ha4yMHaTb MPOMbIBKY.

6.2.18 Boaa Ha npombIBKY JOMKHa nofaBaThCs cneumanbHbIMU NPOMbIBHBIMU Hacocamu, npegycmat-
pvBaemMbIMV B HACOCHOMN CTaHUMWM BTOPOro nogbema, unu u3 6aka BogoHanopHomn GallHu, pacnonaraeMon
Ha nnowagke craHuumn obesxeneanBaHns U NpegHasHa4YeHHON UCKITIYMTENBHO Anis obecneyeHms NpoMbIB-
kn counbTpoB. B 3aBucuMOCTM OT yncna unbTPOB Ha CTaHUMM NPOMbIBHLIE CUCTEMbI OOMKHbLI ObITb pac-
CUYMTaHbl Ha MPOMBbIBKY OOHOro (omnbTpa Npu UxX KonuyecTee Ha ctaHumm o 20 unu gByx ounbTpoB OOHO-
BpPeEMEHHO — rnpu 6onbluem konuvectee. O6bEM NPOMbIBHOrO 6aka AormkeH obecneunBaTtb OAHY AOMOMHU-
TENbHY NPOMBbIBKY CBEPX MPUHSATOrO MX Yncna.

6.2.19 Hacoc gna nogaum Boapbl B 6ak gomkeH obecneymBatb €ro HanosrHeHne 3a Bpems He 6onblue,
4YeM MHTepBanbl Mexay NPOoMbiBKamMu unbTpoB Npyu OpcrpoBaHHOM pexumMe. 3abop Bodbl HACOCOM, MO-
Jaowum Bogy B 6ak, cnegyet Nnpom3BoauTb U3 pesepByapa unbTpoBaHHOW BoAbl. [JonyckaeTcs Npon3Bo-
anTb 3abop 13 TpybonpoBoaa hunbTPOBaHHOW BOAbI, €CNY OH He npeBblwaeT 50 % pacxopa dwunbTpara.

6.2.20 Mpu 3abope BOAbI HA NPOMBIBKY HacocaMu 13 pesepByapa YNCTOM BOAbl B HEM creayeT npeay-
cMaTtpuBaTh 3anac BoAbl HAa O4HY AOMNOMHUTENBHYIO MPOMbIBKY CBEPX PACYETHOrO X YMchna.

lMpombiBKa AoMKHA OCYLLECTBNATLCS BOAOW C KAYECTBOM He HWXKe kayecTBa unbTpara.

Mcnonb3oBaHue ncxogHom BoAbl AN NPOMbIBKM (OUNbTPOB JOMYCKaeTCs TONbKO npu 060CHOBaHMM.

6.2.21 Hanop Boabl Ha NMpoMbIBKY OUIbTPOB criedyeT NpUHUMaTh C Y4eTOM NOTEepb Haropa B pacnpe-
JenuTtensHon cucteme, NOABOASALLNX KOMMYHUKaLMAX NPOMbIBHOM BOAbI U B 3arpy3ke unbTpoB.

lMoTepn Hanopa B pacnpegenutensHon cucteme h, M, cnegyet onpegenate no TKI145-4.01-31
(dbopmyna (8.5) n 7.6.10), noTepm Hanopa B konnaykax hy, M, — no TKI1 45-4.01-31 (dpopmyna (7.3) n 8.1.14).

lMoTepn Hanopa B NnogaepxmBatoLlemM crnoe hy,, M, onpeaensitoT no opmyne

B = 0,08HqVop, (6.3)

roe H, — BbicoTa noaaepXXuBatoLLnX CroeBs, M;
Vip — CKOPOCTb NPOMBIBKU, M/Y.

lMoTepun Hanopa B punbTpyloLLen 3arpyske h,, M, onpegenstoT no opmyne

haz[&—1]-(100—m0)-H3~102, (6.4)
Pe
roe p, — MMOTHOCTb 3arpysky, TIM>;

p, — NNOTHOCTb BOAbI, TIM>;

m, — NOpUCTOCTb 3arpysku, %;

H, — BbicoTa criost PUnbLTPYIOLLE 3arpy3ku, M.

6.2.22 CkopocTu OBWXEHWUSI BOAbI B TpybonpoBogax, nogarwwmux n oTBOASALMX NPOMbIBHYHO BOAY, crie-
ayet npyHumaTth oT 1,5 go 2,0 m/c. JomkHa BbiTb UCKMOYEHA BO3MOXHOCTb Nojcoca Bo3gyxa B Tpybonpo-
BOAbl, MoJaroLLMe NPOMbIBHYHO BOAy Ha (UNbTPbl, @ Takke Noanopa BoAbl B TpybonpoBogax, OTBOOSALLNX
NPOMBbIBHYIO BOAY.
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6.2.23 3akpbiTble (HaMopHble) puUnbTpbl, paboTatowme No4 OaBAEHUEM, TaKKe MOryT KOHCTPYKTUBHO
pasnuyatbcs. Ha pucyHke 6.16 npuBegeH cTaHOapTHbLIA HAMOPHLIA CKOPbIN (PUNbTP, Ha pucyHke 6.17 —
CMOHTMPOBAaHHbIE B OOHOM KOpryce ABYXCTYMeH4YaThbin (C nocnegoBaTesibHON paboTon CTyneHen) u AByxKa-
MepHbIN (C napannensHon paboTon kamep) ounbTpbl No [3].

VT
S NAVANAANN
o AANAAAAAAN
S TAAANANA
ANAAAAAAN,
NAAMAA M=
&1 LTI ]
<] \
N L]
L4
d

1 — BO3QyLIHWK; 2 — noJaya Cbipoil 1 OTBOA LUNaMOBOWN BOAbI;
3 — oTBOA MnbTpaTa U Nogaya BoAbl Ha NPOMbIBKY; 4 — pacnpefenuTenbHas cuctema nogadv Bo3nyxa;
5 — niok; 6 — NOXHOEe AHMLLE C KONMNayKkoBbIM ApeHaxeM; 7 — OTBOA BO34yxa OT ApeHaxa (Mpy HeobxoaumocTu)

PucyHok 6.16 — HanopHbI ckopbi ounbTp

ho
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h1 7; h5
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h1 7; h5 h6
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lMpumeyaHue — lMo3nummn 1—7, o6o3HayeHns hy — hg (CM. pucyHoK 6.16).
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NmetoTcsa Takke TpexkamepHble HanopHble unbTpbl, NPy 3TOM OAHA U3 Kamep MOXET UCNONb30BaTbCS
B KayecTBe pe3epBHOMN.

3arpysky 1 TexHonorndeckne napameTpbl paboTbl PUNbTPOB CriegyeT B OCHOBHOM MPUHUMATb TakMMu
Xe, Kak U Ans oTKpbITbiX hunbTpoBs. [JonyckaeTcsa yBenuyeHue ckopoctu punbTpoBaHusa go 20 m/y (nHorga
BbiLLE) M BbICOTbI CMOS 3arpy3kun 4o 3 M.

Kak npaBuno, HanopHble punbTpbl BLIMOMHAKT U3 MeTanna, 4OonyckaeTcsi UCMOoNb30BaHe OPYrnx Ma-
Tepuanos AN U3roTOBNEHMS KOPMNycoB hUnbTPOB.

Mpu pacyeTe BbICOTLI (hunbTpa criedyeT UCXOOUTb U3 cnefytowmux ycnosui no [3]:

— hy (HWXHAS YacTe dunbTtpa) > 600 Mm; B counbTpax ¢ guametpom bonee 3000 Mm JormkHa ObITb
obecneyeHa BO3MOXHOCTb OCTyNa BOBHYTPb (NMOANON3aHus);

— hy < 600 mm; B unbTpax ¢ anametpom meHee 3000 Mm BO BCeX MecTax AOoMmkHa ObiTb obecneyeHa
NpOCMaTpuBaemMoCTb U JOCTYMHOCTb PYKOW;

— h, — BbICOTa OCHOBaHWA (TOMLWMHBI NANT) NOXHOIo AHWLWA PUnbTpa; ONPEeAenstoT No CTaTu4eCKoOMy
pacyerTy;

— h; < 400 mm; BbiCOTa NOAAEPKMBAIOLLETO CrOS, ecnm 3To TpebyeTcs (3aBUCUT OT KOHCTPYKLUKN KOJ-
NayvykoB U CKOPOCTU NPOMBbIBKN);

— h, = o1 800 go 2500 MM (B 0CODbIX Crny4vasx Bbile) — BbiCOTa Crosi hunbTpytoLwero Matepmana;

— hs — cBoboAHbIM BOpPT (3anac BbICOTbI) — pPacCTOsIHUE OT MOBEPXHOCTU (OUNbTPYIOLLEro MaTepmana
00 KPOMKM YCTPOMCTBa ANs OoTBOAA LWnamMoBOn BoAbl. Ero paccunthiBaloT Takmm obpasom, 4Tobbl npu Bbl-
OGpaHHOM CKOPOCTU MPOMbIBKM UCKIOYanack BO3MOXHOCTb MOTepb hUMbTPYHOLWEro matepvana, ogHoBpe-
MEHHO 3TO PacCTOsIHME LOIMPKHO OblTb HE CAMLIKOM GonblumnmM, 4ToObl obecneynTb ObICTPBIN OTBOA LUIaMo-
BOW BOAbl (MOCNE NPOMbIBKM);

— he — paccTosiHWe OT BEPXHEW KPOMKM YCTPOMCTBa ANA OTBOAA LUNamMOBOM BOAbI A0 Bepxa hunbTpa.
BeicoTta cBoOOAHOrO MPOCTpaHCTBa A0mkHa obecneunBaTtb 6e3ynpeyHoe yganeHvue Bo3gyxa. Pasmep hg HeoO-
XOOQMMO BbIOMpaTh Takum 0bpasom, YTOObI UCKITKOYancs BeIHOC (hunbTpyoLWEero mateprana npy NpoOMbIBKE;

— d <5000 mm — guameTp Kopnyca unbTpa.

6.2.24 C uenbio yBenuyeHns nnowaam ounbTpoBaHUs OONMYCKaeTCsl MPMMEHEHNE rOPU3OHTarbHbIX Ha-
NOpHbIX PUMLTPOB, KOTOPbIE KOHCTPYKTMBHO OTMMYAKOTCA OT BePTUKalbHbIX OOMblUE NPOTSKEHHOCTbIO
pacnpegenutenbHon (Mogavv UCXO4HOW BoAbl) U APEHAXHOW CUCTEM.

6.2.25 [Npy nonoXxuTenbHbIX pe3ynbTaTtax TEXHOMNOrMYECKUX UCCrefOBaHUN AOMyCKaeTCa NpuMeHeHne
KPYMNHO3EPHUCTBLIX (PUMLTPOB Kak CaMOCTOATEMbHbIX COOPYXEHWU MpU OAHOCTYNeH4yaToM (bMnbTpPOBaHUM,
TaK 1 B Ka4ecTBe (hUNLTPOB NEPBOM CTYNEHU NPU ABYXCTYNEHYaTOM (PUNbTPOBaHUMN.

B kayecTBe 3arpy3ku KpynHO3EPHUCTbLIX (PUbTPOB crieayeT NPMMEHATb KBapLEBbIA NECOK Unn gpyrue
MaTepuansl ¢ pasamepom dpakuun 2 Mm 1 bonee, obecneynBaroLLMe TEXHONOMMYECKMI NpoLecc, obnagato-
wme TpebyeMon MexaHW4ecKON MPOYHOCTBIO Y XMMWYECKOW CTOMKOCTbIO U paspelleHHble K MPUMEHEHMIO
MwuHucTepcTBOM 3apaBooxpaHeHus Pecnybnuvkn benapycb. XapakrepucTuka 3arpy3kv KpynHO3EPHUCTbIX
UNbLTPOB U UX TEXHONOIrMYecKne napameTpbl npueedeHsl B TKI 45-4.01-31 (8.2).

6.2.26 [Mpn ogHOBPEMEHHOM COAEPXKaHUU Xenesa U MapraHua B NOA3EMHbIX BoAax C oTpuuaTernbHbIM
WHOEKCOM HachblleHns kapboHaTom Kanbuusa Ans obesxenesvBaHus, obe3amapraHueBaHus, a Takke Heob-
XoammMocTu ctabunmusauyuoHHon obpaboTku Bogbl credyeT npegycmaTpmBaTth (UbTPOBaHUE Yepes cneuu-
anbHble LLEenoYHble 3arpysku, cnocobHble cBA3biBaTb CBOOOAHY yrnekucnoty. LlenoyHslie punetpytowme
mMaTepuarnbl [AOSDKHbI COCTOATb M3 MNOMyoBOOXOKEHHOro Jdoromuta wunu kapboHaTa kanbuusi (Mpamopa,
N3BECTHSKA).

6.2.27 TexHomnorn4eckMe napameTpbl QPUIbTPOBAHUSA A5 3arpy3ku U3 MPaMOPHON KPOLLIKU ANaMETPOM
3epeH oT 1,2 po 1,8 MM NpyHMMaloTCa cnegyrowue:

— CKOpPOCTb hUnbTpoBaHNSA — 0T 5 0o 25 m/y;
— BbICOTa CJ10S 3arpy3ku — o1 1500 go 3000 mwm;
— BbICOTa Cros BOAbI Hag, 3arpy3Kom — o1 400 go 650 mm.

BogoBo3zayliHas NnpombiBKa OOSPKHA MPUHMMATBLCS ANMTENBHOCTBIO OT 3 Ao 12 MuH (Mpu nNogade BO3-
Ayxa co ckopocTbto OT 75 go 90 M/4 1 BoAbl CO CKOPOCTLIO OT 25 o 35 M/4), OKOHYaTenbHas BoasHas —
oT 4 0o 20 MUH CO CKOPOCTbIO OT 25 A0 35 M/u.

YCTaHOBIEHNE TOYHOIO YITIEKUCITOTHOrO paBHOBECUST TPeOYET AONONHUTENBHOIO BBEAEHNSI B BOAY CO-
oTBeTCTBYOWMX peareHToB no TKI1 45-4.01-31 (pa3gen 13).

Pacxon cdovnbTpytowero matepmana coctaBnsiet 2,45 r Ha 1 M> BOgbI.
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6.2.28 B cooTBeTcTBUM C [4] pekoMeHOyeTCs NPUMEHEHNe NONyoBbOXOKEHOro AONoMUTa Tpex Knaccos
KpYnHOCTW 3epeH MaTepuana (Tabnuua 6.4).

Tabnuua 6.4
Knacc kpynHocTu HnameTp 3epeH, MM
0 0,5-1,2
| 0,5-2,5
1 2,545

Mpun ncnonb3oBaHUM B Ka4ecTBe UMLTPYIOLLEro MaTepuana nonyoboXokeHHOro onomMuTa ans npoek-
TMPOBAHMSI CKOPbIX (PUNBTPOB PEKOMEHAYIOTCS CneayoLme napameTpbl: 419 OTKPbITbIX (PUNBTPOB CKOPOCTb
GunbTpoBaHna — ot 5 o 15 m/u, BbicoTa cnos dunbTpyowwen 3arpyskn — ot 1000 go 2000 mm; gnsa 3a-
KpbITbIX uUnNbTPoB cooTBETCTBEHHO — OT 10 Ao 30 m/4 1 oT 1500 go 3000 mm.

BogoBo3sayliHas npombiBKa hmbTPYOLLEro MaTepuarna gOJPKHA OCYLLECTBASATLCS B Tpu hasbl:

— nogadva Bo3gyxa B TedeHne 5 MMH co CKOpOCTbio 60 M/y;

— BOJOBO34yLLHAsA NpoMbiBKa B TedeHne 10 MUH CO CKOPOCTLIO nodaym Bo3gyxa 60 m/4 1 CKOpPOCTbIO
noaayn Boabl oT 8 4o 12 m/y;

— nopgada Bofbl B TedeHne 3—20 MyH co ckopocTbio oT 20 go 25 m/.

Pacxog nonyoboxokeHHoro gonomuta Ha cBasbiBaHMe 1 mr/n cBOGOAHOWM YrneKkMcnoTbl COCTaBnsaeT
1,3rHa m° BOAbI.

6.2.29 Lleno4yHble maTepuarnbl SABASOTCA PacXogHbIMW, YTO BbI3biIBA€T HEOOXOAUMOCTb MX Nepuognyec-
KOWM OOrpy3Kkn B 3aBUCUMOCTU OT YMEHbLUEHUS BbICOTbI (PMUNbTPYHOLLErO CMOS B NpoLecce aKcnyaTaumm.

6.2.30 dnnbTpoBaHMe BOAbLI Yepes LenoyHble MaTepuansl BeAeT K NoBblLIEHUO ee pH, 4To BbI3biBaeT
HeoOXOAMMOCTb KOHTPOSSA Mpouecca C Uenblo HedonyLweHus npesbilleHnsa pHs Bo n3bexaHve BblgeneHus
13 BoAbl kKapboHaTta kanbLms n 06pas3oBaHUsA ero OTIOXEHWI B TOSLLE OUNbTPYIOLLEN 3arpy3ku, a Takke Ha
BCEX NOBEPXHOCTSX, C KOTOPbIMU KOHTaKTUpyeT BOAA NPU CBOEM LBUKEHUN.

6.2.31 MNprymeHeHne HeOBOXOKEHHOrO (CbIpOro) AONOMUTa HeXenaTenbHO, Tak Kak BO3MOXHO ero cre-
KaHue (uemeHTauums) B npouecce UNbTPOBAHWS, YTO CHWXKAET MPOMYCKHYH CMOCOBHOCTb (OUNBTPOB
N 3aTpPyOHSAET UX NPOMbIBKY, Aenas ee HeJoCTaToOuHO 3dEKTUBHON.

6.2.32 Vicnonb3oBaHue LLEenoYHbIX MaTepuarnoB LienecoobpasHo npu 3HadveHunsix pH Boasl He 6onee 6,5
N LLEMNOYHOCTN MEeHee 2 MMOJSIb/M, HO ONYCTUMO M1 Npu Boree BbICOKMX 3HAYEHUSAX yKa3aHHbIX NoKa3aTenen
npu ycnoeumn obecneveHmns 3HaveHnsa pH cdunbtpaTta He Bbiwe pHs.

6.2.33 NMpumepbl pacyeTa cKopbIX PUNLTPOB NPUBEAEHbI B NPUNoXeHun b.

7 ObGe3mapraHueBaHMe NOA3EeMHbIX BOA

7.1 XvMnyeckoe OKMCNeHWe mapraHua B NpUCYTCTBUKM KACNOpoaa crneayeT OCYLLeCTBNATb Npu 3Hade-
Huax pH >7,6-7,8 n Eh > 650 mB; np1 ogHOBpPEMEHHOM Yy4YacTUU MapraHeLOKUCHSIOLWNX MUKPOOPraHM3mMoB
npoLecc MoXeT ycrneLwHo npotekatb npu Eh > 250 mB 1 pH > 6,8 npu ycnosuwn, uto pH dunstpaTta coctas-
naet He meHee 6,5. Tpebyemoe 3HadyeHune pH moxeT ObiTb AOCTUIHYTO NpeaBapuUTEnbHOW aspauuen/ge-
rasaumen, ogHaKo OHO AOIPKHO ObiTb HWXKE 3HavyeHWst pH paBHOBECHOrO HachIWEHUS BoAbl KapOoHaToMm
Kanbums pHs.

7.2 MnHmanbHoOe cofepXxaHue kucriopoga B unbtpate HeobxooMmMmo nogaepueatb okorno 1,5 mr/n,
3HaunTenNbHble KonebaHms ero KOHUEHTpauum HegonyCTUMBbI.

7.3 JonyckaeTcs NpUMEHEHNE KaK OTKPbITbIX, TaK U 3aKpbITbIX (PUIBTPOB C 3arpy3kon U3 MHEPTHOro Ma-
Tepuana (NpeanodTUTENbHO KBaApLEBOro necka) ¢ KpynHocTbio 3epeH ot 0,7-1,25 o 1-2 mm. CkopocTtu
unbTpoBaHWA criegyeT NpuHMUMaTh ot 5 Ao 20 m/u.

7.4 Mpun GuonorvdyeckomM NpoTekaHMn npouecca obeamapraHueBaHNsi CKOPOCTb UNBLTPOBAHUA MOXET
ObITb Bbille — o 40 m/y, nHoraga go 50 m/u.

7.5 [IByxcTyneH4yatoe (hunbTpoBaHME MOXET OCYLLECTBMATLCA Kak B 3aKPbiTOM, TaKk U B OTKPbITOM
BapuaHTe, Unm no KOMOMHUPOBAHHON cXxeme (CM. PUCYHOK 5.5).
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7.6 BpaboTtka dunbTpytowen 3arpyskm npu obesmapraHueBaHumM NPOUCXOAUT 3HAYUTENbHO MeafeH-
Hee, YeM npu obe3xenesmBaHUn, N MOXET ANUTbCA 00 6 Mec. Ha 3epHax 3arpy3ku npu aTom obpasyeTtcs
yepHas MreHKa M3 rmgpokcuaa MapraHua v MpPOAYKTOB XMU3HEAEATENbHOCTM MapraHueBbix GakTepun. B
TeyeHne nepuoda BpaboOTKM cnefyeTr nogAaepXkmMBaTh KOHLEHTPaAUMIO Kucrnopoga Ha MNOCTOSAHHOM
ypoBHe. [0Nsi COKpalleHust 3Toro nepuoga HeobxooMMo MpepycmaTpuBaTbh cneuunanbHble MeponpusiTus
no TKI1 45-4.01-31 (pasgen 14).

7.7 MNMpyn onuTenbHON 3KcnyaTauun NpoMCXoAnMT 3aMeTHOe yBenunyeHne pasmepa 3epeH, Bcreacraeve
yero nocne 10-20 neT akcnnyataumu cnegyeT 3aMeHsATb 3arpy3ky.

7.8 lMpupocT noTepb Hanopa B ounbTpax AeMaHraHauuv Npoucxoaut MeAneHHO, MO3TOMY NPOMbIBKY
UnbLTPOB CrieAyeT OCYLLECTBNSATbL BHE 3aBUCMMOCTM OT MOTEPb Hamnopa, 4Tobbl HE AOMYCTUTL 3aKynopuBa-
HWe 3arpysku MNPOAYKTaMW XU3HELEATENbHOCTU MUKPOOPraHm3moB. [1poaomkuTensHOCTb unbTpouuvkna
MOXeT COCTaBMnsATb OT OAHOMW 00 4eTbipex Hedenb, OOHAKO LenecoobpasHo NpoMbiBaTb UNbTPLI
He pexe 1 pasa B Hegenwo.

7.9 PekomeHayeTca BOOOBO3AYyLUHAs MPOMbIBKA B LLAASLLEM peXnme; UCNOoMb3oBaHME BOAbI, coaep-
Xallern xnop nunum gnokeua xrnopa, HeJonycTuMo.

7.10 MNpw KOHUEHTPauMM MapraHua He 6onee 0,5 mMr/n gonyckaeTcsi UCNOMb30BaHNE O4HOMO huUnbTpa
ons obesxenesnBaHna n obeamapraHueBaHUsa BoAbl, HO C 6onbLUen BbICOTON (OUNbTPYIOLLIErO Criosi, YTOObI
obecneunTb 3agepkaHune xenesa B BEpXHUX CNosix unbTpa, MapraHua — B HUXKHUX.

7.11 Tpy HEBO3MOXHOCTU yaaneHus MapraHua punbTpoBaHMEM Yepes3 MHEPTHbIE 3arpy3ku cnegyet
NPUMEHATL LLIENOYHbIE, KaTanMTudeckme unm moamdumumpoBaHHble Matepuarnbl IMbo Mcrnonb3oBaTb pea-
reHTHble MeToabl 06paboTkn BOAbl (030HMPOBaHWE, BBEAEHWE MepMaHraHaTa Kanud, U3BecTtu), B COOTBET-
CTBUU C pesynbTaTamMn TEXHONOMMYECKUX UCCef0BaHNA B NONYNPON3BOACTBEHHbIX YCNOBUSX.

7.12 MNpuymep pacuyeTa YCTAHOBKM BOLOMOArOTOBKW AN YAANeHus >Xenesa M mapraHua npvBeneH
B NpunoxeHun B.

8 OOGe3xenesuBaHune U geMmaHraHauusi Boabl B BOOOHOCHOM nfacTte

8.1 TexHonorus obezxenesvBaHna U JeMaHraHaumMm Bodbl B BOOOHOCHOM MiacTe COCTOMT B npolecce
oboraweHns BOAbl KMCMOPOAOM WM 3aKaykM B BOOOHOCHLIA MracT, B KOTOPOM MPOMUCXOAAT XUMWUYECKMNE
(3a cyeT yBenuuEeHUs OKUCIMTENBHO-BOCCTAHOBUTENBHOMO NOTEHUMana BogoHocHoro nnacta — Eh go 200-600 mB)
N MUKpPOOMOMOrMyeckme NpoLEecChl OKUCIEHUSA N OCaXAEHUSA XKenesa U MapraHua, nocrne 4Yero OYuLLEeHHas
BoZa 3abupaeTtcs u nogaeTcsa noTpeduTento.

Boga v3 Bogosabopa, Bogonposoda unv pesepsyapoB oborallaeTcs KUCNopoaoM BO3AyXa C MOMOLLLIO Cre-
LManbHOM KOHCTPYKLMM KEKTOpA Ui KOMMPECCopa, NMOCre Yero 3akaunmsBaeTcs B BOAOHOCHbIN NacT Yepes CKBa-
XKVHY 1 BbITECHSIET BOKPYI HEE MOA3EMHYIO BOA4Y Ha BENMUYMHY 3aKadeHHOro obbema Bofpl, Co3aaBasi TEM CambiM
30HY okucneHus. B aton 3oHe BHavane kucnopog O, BCTynaeT B peakumio C pacTBOPEHHbIM B MOA3EMHOM Boae
)Kene3om B ABYXBalieHTHON (hopme 1 00pa30oBLIBAET Ha MOPOAE BOOOHOCHOTO MriacTa HepPacTBOPMMbIE OTIIOXKEHNS
rvopokcuaa xxenesa Fe(OH);, npy aTom yBenmunBaeTcs BblaeneHue yrnekvcrnoro rasza CO,.

B nepuog nocnepytollen oTKaykM BoAbl OTIOXKEHUSA TMOPOKCMAA Kene3a BOAOHOCHOroO nracrta aacop-
BUPYIOT MOHBI pacTBOpUMOro Fe' N3 HeounLLeHHO NoA3EMHON BOAbI 0 MOMEHTa UCTOLLIEHUS €70 aacop6-
LMOHHOTO noTeHuuana, nocrie Yero Ha4uMHaeTCs POCT COAEPXKaHUS Xxenesa B Boge.

Ha cnepytoliem aTtane 3akadykym B BOAOHOCHBIA NNAacT BOAbI, COAEPXALLUMNCA B HEW KUCMOPOA BCTynaeT
B peakuuio ¢ aacopbmpoBaHHbIM Fe™, 0obpasyst HOBble OTNOXEHUS MTMAPOKCUAA Xenesa U HOBbIA aacopOLMOH-
HbI MOTEHLMAr, NP1 3TOM BOKPYI CKBaXXWHbI BO3HWKAET 30HA OKUCMEHMSA U OCaXKOEHUS XKene3a. 3akayka B CKBa-
XKVMHY BOAbl, 060ralleHHOM KMCIopodoM Bo3ayxa, npoucxogut B Tedenne 20 4 (nHorga Gonee), v nocne 3-5 4
BblAEPXXKM HauMHaeTCs oTkayka YMCToln BoAdbl Bnarogaps ToMy, YTO NoA3eMHasi Boga NPOXOAUT Yepes 30HY
OKWUCMNEHMS N OCaXdeHusl, rae pacCTBOPEHHOE [ABYXBAllEHTHOE Xerneso OKWUCMSEeTCA OO0 TpexBaneHTHOro
1 B BUAE MMOPOKCMAA XKenesa 3ajepxmBaeTcsa NnopogamMy BOOOHOCHOTO nnacTa.

BblgeneHne rmopokCUMAOB Kenesa M MapraHua Ha 4yacTuuax nopog BOOOHOCHOrO MfacTa HEeCKONbKO
CHWXaIOT ero npoHnuaemocTb. OgHaKO C KaXaowm nocrnenylowen 3akadkon oboraleHHOM BOA4bl 30HA OKMC-
neHus oToABUraeTcs BCe Aarnblue OT BO403abOpHON CKBAXKMHbI, YeM NPAKTUYECKN NCKMYaeTCa KonbMmaTax
BOZOHOCHOIO nnacra.

Kenesobaktepun (Gallionella ferruginea, Leptotrix ochraceae, Crenotrix polispora), cuHTe3npys opra-
HMYEeCKMe BeLLECTBA U3 HEOPraHUYECKMX Afsi CBOEW XU3HELEeATENbHOCTU, NoMyYyaloT aHeprno ans obmeHa
BELLECTB OT OKUCIEHUs xenesa. [na nonyyeHus 1 Mr CMHTE3MPOBaHHOIO OPraHNMYecKoro BELLECTBa XXere-
300akTepun okucnsT 279 mr Fe*?, obpasys npu aTom 534 Mr rugpokcuaa xenesa.
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8.2 [Ins obeaxenesmBaHMsa 1 gemaHraHaumm Bogbl B BOOOHOCHOM MriacTe NPUMMEHSATCS pasnnyHble Tex-
HOMOrn4Yeckne Cxembl — C pasferibHOM U COBMELLEHHON CUCTEMOW HarHeTaHusi u 3abopa Noa3emMHbIX BOA.

XapakTepHbIM AN OCHOBHOWM CXeMbl SIBMISIETCA HanMune LeHTpanbHOM Bog03abopHOM CKBaXKMHbI N He-
CKOINbKMX OKPYXaloLLMX ee HarHeTaTernbHbIX CKBAaXWH ANSA 3aKavyku aspupoBaHHOM BoAbl (PUCYHOK 8.1).

G
(‘1 1 ~— i| — 1 r\l
1 -IZN - 105 7 6
b i CTaTnyeckmii
ypOBEHb
h 4

oHa
ocaxaeHuns

30Ha

ocaxaeHus

M Mn F

E,~-100 mB

1 — Bopo3abopHas CKBaXuUHa; 2 — HarHeTaTenbHasi CKBaXwuHa; 3 — MOrpy>Hol Hacoc; 4 — UnbT;
5 — BoOoOBO3OYLWHLIV CMecuTenb; 6 — koMmnpeccop; 7 — Gak-gerasatop

PVICYHOK 8.1 — Cxema obe3xene3nBaHus n o6esmapraHueBaHm| BOAbl B nnacTte

Mpwn GraronpusTHBIX MMOPOreonIorMYecknx YCnoBusix 1 ons 3abopa, 1 4ns 3akadky BOAbl SKCnyaTupye-
MOrO BOAOHOCHOIO MracTta WCMorb3yeTcs OfHa CKBaxKWHA, NMpefcTaBrieHHas Ha pucyHke 8.2. NpumeHeHne
[AHHON cxeMbl 00e3xenesvBaHUs PeKoMEHOYeTCs NMpU COAEPXKaHWUM xeres3a B NOA3EMHOM Bode A0 6 mr/n
n mapraHua — go 0,5 mr/n.

8.3 lNpoekTnpoBaHne cucteMbl obeaxeneanBaHUs U AeMaHraHalumMm Boabl B BOOOHOCHOM nnacTe Heob-
XOAMMO OCYLLECTBMSATh TONIbKO MOCME NPOBeAEeHMsS NPeanpoeKkTHbIX nccregoBaHuin (NpobHoe obeaxenesu-
BaHVE N AeMaHraHauusi) B NpoLecce unm nocre BbINOSIHEHNA paboT No AeTarnbHON pa3Bedke MeCcTopoXae-
HWUs1 NOA3eMHbIX BoA. Llenb npeanpoekTHbIX ccneaoBaHuin — onpeaennTb TEXHOMOMMYECKYD CXeMy U per-
NaMeHT yCTaHOBKM 06e3XeneanBanns u JemMmaHraHaumMm B BOOOHOCHOM MnacTe.

8.4 lNpeanpoekTHble UCCNeAOBaHUS LOJMKHbI BbIMNOMHATLCSA CreuuanmM3MpoBaHHbIMU OpraHu3aumnsamm
W BKMoYaTh B cebsa cneayowwme suabl pabor:

— npeaBapuUTENbHLIN BbIDOP TEXHONMOMMYECKO cxeMbl 0be3xkenesanBaHNA U AemMaHraHaumMm B nnacte
NCX0AA U3 TMAPOreosIorMYeckmx U rmapoXMMNMYECKMX YCITIOBUA N onpefernieHmne Mecta pacnooXeHus:;

— pa3paboTKy NpoeKkTa TEXHOOIMYECKON OCHACTKM OMbITHOW YCTAHOBKW, METOAMKNA U NporpamMmmbl Npo-
BeJEeHNs OMNbITHO-TEXHONOMMYECKMX padoT;

— W3roTOBMEHNE U MOHTaX Heobxoanmoro o6opyaoBaHNS CKBAXKUH;

— npoBeaeHne nabopaTtopHbIX U MOMEBbLIX OMbITHO-TEXHOMOIMYECKNX paboT Mo MCCNeAoBaHUI0 AMHa-
MUKW M Ka4eCcTBa NOA3EMHbIX BOA MO (PU3NYECKUM, XUMUYECKUM 1 MUKPOBMONOrM4ecKnM nokasaTensim;

— 06paboTKy pe3ynbTaToB OMbITHO-TEXHONMOMMYECKNX WCCIEedOoBaHWMN U onpefeneHme Heobxoanmbix
OaHHbIX NS NPOEeKTUPOBAHNSA YCTAHOBOK.

8.5 OCHOBHbIMM TEXHOSMOrMYECKUMU MNapameTpamMu YCTAHOBOK 006e3XkenvMsnmBaHUs B BOLOHOCHOM
nnacTte SBMAITCA COOTBETCTBEHHO pacxond Q, n Bpems f, 3akayku, pacxon Q, v Bpems f, oTka4kn, obecne-
YMBaloLLME OYUCTKY BOAbl OO HOPMaTUBHbIX TpeboBaHW M C Tpebyemol NpoM3BOAMTENBHOCTBIO BOAO-
3abopa Q.

Ha Bopo3abope gomkeH ObiTb npegycmoTpeH 20 %-Hbli pe3epB BOA03ab0OpHbIX CKBaXWH, KOTOpble obecne-
YyaT HeoOXOAMMBIN pacxop, 3akayku, YTO He NOTpebyeT CTPOMTENBCTBA AOMOMHUTESBHBIX CKBAXKMH.
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1 — unbTP; 2 — NOrpy>xHOI Hacoc; 3 — BOAONOABLEMHAS KOMOHHA TpyO; 4 — 3a4BUXKa;
5 — Bogomep; 6 — HanopHbIV TpyOONpPoBOA; 7 — BOAOBO3AYLUHbLIA CMECUTESb (KEKTOP);
8 — knanaH gnsa Beinycka Bo3ayxa; 9 — obcagHas Tpyba

PucyHok 8.2 — lNMpuHuunuanbHasa cxema o6e3xenesnBaHMA BoAbl B BOAOHOCHOM MnJacre
C COBMeLLEeHHON CUCTEeMOMN HarHeTaHUA U 3a60pa noa3eMHbIX BoA4

8.6 Boibop cxembl Bogo3abopa, pacyeT KonmuyecTBa M OeOUTOB CKBaXWH crieQyeT OCYLLEeCTBNSATb
B cooTBeTCTBMM C TpeboBaHuamu TKI1 45-4.01-30. Npn 3TOM 06BbEM 3aKa4yku B CPeAHEM NPUHMMAETCH paB-
HbIM CYyTOYHOMY AeOUTY CKBaXKMHBI.

8.7 Ncxoasa 13 KOHCTPYKTUBHBIX OCOBEHHOCTEN CKBaXMHbI U €e napaMeTpoB (yaenbHoro gebuta, nono-
XEHNS CTaTUYeCKOro YpoBHS, MApaBnnYecKUX XapakTepuCTUK BOAOMPUEMHOMN HacTU CKBaXWHbI), a Takke
HanMuns n3bbITOYHOrO AABIEHWUS Ha YCTbe CKBaXKWHbI, HEOBX0OUMOro Anis 3agaBnvBaHWsa BoAbl B MNacT,
onpeenseTca MakCuMarbHO BO3MOXHbIN pacxof 3akayku, KOTopbI MoXeT bbiTb Q, < Q..

8.8 [1nA ckBaxKMHHbLIX BOA03ab0OpOB NoA3eMHbIX BOA, COCTOSALLMX U3 N-CKBaXWUH (N > 2), 3a Nnepuog oTkayku
OYMLLIEHHOM BOAbI U3 OOHON CKBaXXWHbI B OCTasSbHbIX CKBaXXMHAX AOMKHA ObITb NpoBeAeHa 3akayka, oboralleH-
HOW KNCIOPOAOM BOApbI, T. €.

t

t,=——. 8.1
o= ®.1)

[Ns 0AMHOYHBIX CKBaXKMH, NoJdaloLwmx Body HENOCPEACTBEHHO B BOOONPOBOAHYHO CETb, BPEMS 3aKayku f,
onpeaensieTcs, WUCXOA4a U3 HanMyns pesepBa MOLUHOCTEN M 3anacHO-Perynvpyrolmx emMKoCTer, a Takke
C034aHuUsi He0OXOAMMbIX Pa3MepPOB 30HbI OCaXAEHUSA XKernesa.

8.9 OnpeaeneHne 3TUX AaHHbIX, HAXOASLLMXCA B NPSIMOM 3aBUCMMOCTM OT XapakTepucTuk Boabl (dhusm-
YECKMNX, XMMUYECKMX U MUKPOOMOMOrMyYecknx) n BOAOHOCHOrO nnacTa (reoniormyeckmx, ounbTpaunoHHBbIX,
reoxXmMmn4eckmnx un p,p.), B OCHOBE pacyeTa KOTOPbIX NnexaT napamMeTpbl KWNHETUKU ap,cop6u,|/|v| Kncnopoaa no-
poJon nnacrta (3apsiika) U KMHETUKM OKUCIIEHWUs] OBYXBArNEHTHOMO Xernesa, NPefcTaBnsaeT onpenereHHble
TPYOHOCTU, CBSI3aHHblE C HEOOXOAMMOCTbIO MPOBEAEHUS NPeABapUTENbHbIX MccreaoBaHui (NpobHOro
obe3zxenesnBaHns) HENOCPEACTBEHHO Ha BOA03a0O0OPHbIX CKBaXXMHAX.
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8.10 OcobeHHOCTb paboThl CkBaXMHbI NPV 0be3xenesnsaHny B NacTe 3aKkniovaeTcs B TOM, 4TO UnbLTP ee
B pexuMax OTKaukv 1 3akaukm paboTaeT B ABYX HanpaBneHusix notoka. C Lenbio JOCTMKEHUS ONTMMarbHOro
adbdpekTa oboraleHnss BOOGOHOCHOIO Miacta KUCNOPOAOM KOHCTPYKLUMS CKBaXKMHbI OOMMKHA ObITb Takon, YTobbl
conpoTuBneHne unbTpa 1 NPUMOUNLETPOBON 30HbI BbINO MUHMMATTbHBLIM U CKOPOCTU NPUTOKA NO AMNMHE hunbTpa
Obinn ogmHakoBbiMU. [INst 3TOro B NpUcUNbTPOBOM 30HE AOSMKEH ObITb CHOPMUPOBAH FPaBUIAHO-NECHAHBIN
unbTp ¢ Dy > 2Dy,

BckpbiTe BOQOHOCHOroO mracta npu O6ypeHun CKBaXkuH LienecoobpasHO OCYLIEeCTBNSATb METOA0OM 00-
paTHOMW MPOMBbIBKM.

PunbTpbl M 06cagHble TPYObl AOMKHBI UMETb aHTUKOPPO3MOHHOE MOKPbLITUE UMM UX HEOBXOAMMO U3ro-
TaBnvBaTb U3 HEKOPPO3UMOHHBLIX MaTepuaros.

8.11 YcraHoBka obe3xenesvBaHus Bogbl B BOAOHOCOM MfacTe MOXeT cuuTaTbes achdeKTMBHON, ecnm
06bem oTKauMBaemowm BOAbl NPEBbLILLAET 06bEM 3akaunBaemMon B 2—6 pas.

8.12 Pac4yeT oXvMagaemMoln NpoaorKUTENBHOCTU SKCnyaTaumm Bogo3abopa ¢ noa3eMHbiM 0be3xenesu-
BaHWEeM NpMBEAEH B NpunoxeHun I

9 PeareHTHble MeToAbl 06e3Xene3MBaHUA NOA3eMHbIX BoA

9.1 OnucaHHble Bbile UNbTPbI ABMASKTCS MMAaBHLIMU, HO HE €OUHCTBEHHBIMU COOPYXEHUSMU, NMpUMe-
HAembIMK B obe3xenesnBaHum Boabl. Kak cnegyet u3 Tabnuvubl A.1 (npunoxeHue A), Yawe Bcero unbT-
pam NpeaLwecTByOT aspaTopbl, B KOTOpbIX npoucxoauT yaaneHne CO, n okucrneHue xenesa ot ABYX- 40
TpexsaneHTHoro. M3 Tabnuubl A.1 (npunoxeHue A) cnegyeT TakkKe, YTO MpU ONpPeAeneHHbIX YCrOoBUSIX
UNbTPOBaHMIO AOMMKHO MpeALecTBOBaTb NpeaBapuTenbHOe yaaneHue xenesa C NMoMOLLbI peareHToB.
OTO BbI3blBaeT HEOOBXOOUMOCTb MPUMEHEHUSI COOPYXXEHWUN peareHTHOro Xo3sncTea Ans NPUroToBREHWUs
W [03UPOBaHUSA peareHToB, a TaKkKe KOHTaKTHbIX KamMep WNM OTCTOMHWKOB [Mfsi OCaXAEeHUs XNonbes
rmgpokcuaa xxenesa. [poekTnpoBaHme n CTPOUTENBCTBO NOAOOHBLIX COOPYXKEHWI aHaNoOrM4YHO NPOEKTUPOBa-
HUIO N CTPOUTENBCTBY COOPYXEHWIN BOAONOArOTOBKN MOBEPXHOCTHBLIX BOA.

9.2 B kayecTBe peareHToB npu obezxenesnBaHnm BoAbl Hanbornee 4acTto NPUMEHSIETCS U3BECTb B BUAE W3-
BECTKOBOIO MOJIOKa Ansi yBenmyeHus pH Boabl, KoarynsaHT — cynbdaT anioMUHUA — ONs1 Koarynsauum TpygHo-
OKMCINSEMbIX OPraHNYEeCKNX COEAVHEHWN Xernesa, a Takke OKUCIIUTENM — 030H, NepMaHraHaT kanus, — obecne-
YMBalOLLME YCKOPEHME MPOLIECCa OKUCINEHNS OBYXBANEHTHOrO xenesa (MapraHua).

9.3 OTCTOMHMKK, MCnoNnb3yeMble ONs NpeaBapuTenbHOro obesxenesvBaHvs BoAbl, YaCTUYHO BbIMOI-
HAT QYHKLMM KaMep peakunu, B KOTOPbIX 3aBEpLUAETCH OKMCNEHNE OBYyXBarieHTHOro xenesa ¢ obpasoBa-
HMemM B pesynbTaTe rmaponuia rmapokcuaa TPexXBaNeHTHOro >kernesa C MOCTENEHHbIM BbiNageHUEM €ro
B OCafoK. B oTCTONMHMKE BbINadaroT B 0Cafok Takke kapboHaThl 1 cynbdathl kanbums (Mpy 06paboTke Bogb! U3-
BECTbIO), MMAPOKCUT antoMuHNA (Npu 0bpaboTke BOAbI KOArynsiHToOM) unv Apyrve CoeavHEHUs1 B 3aBUCUMOCTHU
OT BuAa NpMMEHSIEMOro peareHTa 1 XMMMU4eCcKoro coctaBa obpabaTbiBaeMon BoAbl. AT OTCTONHUKN SOIDK-
Hbl paccyYNTbIBATLCS Ha NPOAOIPKUTENBHOCTE OTCTauBaHMA B TeYeHue vaca. [Ana ny4yiero ucnosnb3oBaHus
OTCTOVHMKa Npy HEOOXOAMMOCTU YCTpamBalTCa Neperopoki, obecnevmsaroLlme n3MeHeHne HanpaBneHus
npu OBWXEHWUU BOObI U Nydllee ee nepemeluBaHune. bonee BbICOKMIN apdEKT BbIAENEHNS XITOMLEB MTMAPOKCU-
[OB ernesa n MapraHua 4oCTuraeTcsa NpUMeHEHNEM BCTPOEHHbIX B OTCTOMHUK TOHKOCITONHbBIX MOAYMEN.

KoHTakTHble pesepByapbl (kamepbl) NnpeaHasHayeHbl ONs 3aBepLUeHUs npoLecca OKUCMEHUS Xenesa
(mapraHua), paccuntbiBaloTca Ha Bpems npebbiBaHus BoAdbl B HUX B TeveHne 30—40 MuH, npegycmaTpuBa-
I0TCH HEMOCPeACTBEHHO nepen hunsTpamu.

9.4 CocTtaB COOpYXXeHWIN U NapaMeTpbl NX paboTbl JOIMKHBI ObITb YCTAaHOBMEHbI B pe3yrbTaTe TEXHOIO-
MMYEeCcKNX mnccnenoBaHni No 3PgEKTUBHOCTM yAaneHusa Xenesa M mapraHua C NpMMEHEHVWEM peareHToB
M MOTYyT CyLLIECTBEHHO pa3nuyaTbCs B 3aBMCMMOCTM OT OCODEHHOCTEN KadyecTBa BOAb.

9.5 OgHMM 13 BapmaHToOB Habopa COOpYXEHMI Npy peareHTHoM o6paboTke NoA3eMHbIX BOA SABNAETCH
cxema, npvBedeHHas Ha pucyHke 9.1, ansa obeaxenesnBaHus, obeamapraHueBaHs U 4eaMMOHU3aL N BO-
bl C MCNONb30BaHNEM ABYX CTyMeHen unbTpoBaHus (nepeas CTyneHb — cyxasd ounbTpaums), AByX CTy-
neHen aspauum 1 npegsapuTensHon obpaboTkM nepmaHraHaToM Kanusi.

[Mpy HEBBICOKMX KOHLEHTpaUMAX aMMOHUNHBIX COEAMHEHUN B JAaHHOW CXeMe BMECTO CyXUX (UnbTPOB
MOTyT MCMONb30BaTbCA 0ObIYHBIE CKOPblE UNBTPBLI.
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McxopHast Boga

MHTeHcnBHaA
aspaums
Beopg, Beop,
pactBopa KMnO, . ! BOo3ayxa
Cyxoi necyaHbIi
uneTp

CKopblIi MecyaHbIn
duneTp

OTkpbiTast aspauus

PUB

l

K Hacocam
BTOpPOro nogbema

PucyHok 9.1 — Cxema coopyxeHui obe3sxene3mBaHus,
obe3mapraHueBaHUs U AeaMMOHU3aLun BoAbl

9.6 [lononHuTenbHbIM 060pyaoBaHMEM CTaHUUIN 06edxenesanBaHms U1 obesmapraHueBaHnsi Bogbl MOTyT
ObITb YCTPOMCTBA ANA peanusaLnmn UCKYCCTBEHHOMO KatanuanpoBaHus (MogndukaLmmn) noBEPXHOCTU 3epeH
PUnbTPYIOLLIE 3arpy3Kku.

Mpu ncnonb3oBaHMU MOANMULMPOBAHHbBIX 3arpy30K 3aBOACKOrO M3roTOBMNEHUSA B OOMbLUMHCTBE Crny4a-
eB TpebyeTca nepuvogmnyeckoe BOCCTaAHOBMEHME CpaboTaHHOM KaTanuTUYEeCcKOW MfEHKU pacTBopamu nep-
MaHraHaTa kanwusi, 4nisi Yero Takke HeobxoanMbl cneumanbHble COOPYKEHUS.

9.7 B coctaB coopyxeHun ana moavdukaumm unbTpyowmx 3arpy3ok cnegyeT BkNovaTb OAMH UK
aBa 6aka anst NpuMroToBneHMs COOTBETCTBYIOLLMX PacTBOPOB C HACOCOM Afsi MO4ady pacTBOpPOB Ha PUIbT-
pbl, Cknagbl peareHToB 1 6aku ans ob6e3BpexnBaHns oTpaboTaHHbIX PaCTBOPOB.

OTn coopyxeHnsi paboTaloT Nepuoanyeckn: NepBbIN pa3 — B NPOLLECCE Hanaaku COOPYXKEHWI CTaHLUuN,
3aTeM — Mo Heo6Xx0AMMOCTH, ANst BOCCTAHOBMEHUSA KaTanMTUYECKOW NIEHKN B 3aBUCUMOCTU OT MPUHSATOrO
cnocoba obpaboTku.

9.8 Cnocobbl Mmogudvkaumm unbTpyoWmMx 3arpy3ok Anst obesxenesnBaHns u obeamapraHueBaHus
BOAbl, MPUMEHSIEMbIE peareHTbl U KOHLEHTpauum X pacTBOpPOB nNpueedeHbl B Tabnuue 9.1.

9.9 lNpumepbl pacyeTa COOPYKEHUN peareHTHOro X03AncTBa NpuBeaeHbl B NpunoxexHum .

Ta6bnuua 9.1
dunbTpyowmn
Pyt KaTtanutunyeckasa nneHka Cnocob nony4vyeHunsa niieHKn
martepuan
KBapLeBbI Necok Okenabl mapraHua 24-4acoBOW KOHTAKT punbTpylowero marepuana
¢ 0,5 %-Hbim pactBopom KMnQ,4, NnoLwenovyeHHbIM
ammuakom go pH 9
KBapueBbIin necok Oxkcuapl xenesa n maprarua | NocnegoBaTenbHO:
1) 2-4acoBow koHTakT ¢ 0,7 %-HbIM pacTBOpom Fe-
SO, - 7TH,0;
2) 3-5-yacoBson koHTakt B 0,1 %-HOM pacTBOpe
KMnO4
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OkoH4aHue Tabnuubl 9.1

dunbTpyownn

KaTtanutnyeckas nneHka Cnoco6 nonyyeHns NneHKn
martepuan

KBapLeBbI Necok Okcunabl xenesa NocnepoBaTtenbHO:

1) 0,5-yacoBort koHTakT ¢ 0,1 %-HbIM pPacTBOPOM
FeSO4 . 7H20,

2) cunbtpoBaHne 0,1 %-Horo pacteopa Cl, co
CKOPOCTb0 2—3 M/4, BpeMsi KOHTakTa — [o ygane-
HWs npegblgylero pacrteopa (MuHMManbHo 8-10
MWH)

Cynbdoyronb Okenabl MmapraHua MocnepoBaTtenbHoO:

1) ctatuveckun koHTakt ¢ 10 %-HblIM pacTBOPOM
MnCly;

2) counbTpoBaHue 1 %-Horo pacteopa KMnO,

KBapueBbIi necok Oxkcunabl MapraHua MocnepoBaternsHO:

1) 24-yacoBo KOHTaKT C 3 %-HbIM pPacTBOPOM
MnCl, unn MnSOy;

2) puneTtpauua 0,05 %-Horo pactBopa KMnO,,
NOAKUCINEHHOro cepHon kucroton go pH 6,5 co
CKOPOCTbI0 5 M/4 [0 BblpaBHMBAHMSA KOHLIEHTpaLMK
Ha BXO4e W Ha BbIXoAe

3) 24-4acoBOW KOHTAKT C NpeabidyLiMM pacTBOPOM

10 O6paboTka NPOMbIBHbIX BOA U Ocagdka CTaHUuM obe3sxene3nBaHMUA NoA3eMHbIX BO4

10.1 O6LWwuMe nonoxeHus

10.1.1 MNMpoekT 06paboTKM NPOMbIBHBIX BOA, 1 OCafKka AOSKeH pa3pabaTbiBaTbCsl OAHOBPEMEHHO C NPO-
€KTOM CTaHuUuu BOAOMOLrOTOBKM.

10.1.2 B cootetctBumM ¢ TKI1 45-4.01-31 npu npomn3BOoaAUTENBHOCTM CTaHLUN BOAONOArOTOBKM 60O-
nee 5000 M3/CyT HeoOxoaMMo npegycMaTpyBaTh NMOBTOPHOE UCMONb30BaHWE NMPOMBbIBHBLIX BO4 OUbLTPOB,
YTO BbI3bIBaeT HEOOXOAMMOCTb NX NpeaBapuTensHo 06paboTku.

[Mpn obocHoBaHMM gonyckaeTcs cOpPOC NPOMbIBHbBIX BOA B BOAOTOKW UMW BOAOEMbI Npu cobniogeHum
TpeboBaHui [2] Mnn Ha KaHanNM3aUMOHHbIE OYUCTHBIE COOPYXKEHUS.

10.1.3 O6paboTka BoAbl NOCME NPOMbIBKA (OUINBTPOB MOXKET OCYLLECTBIIATLCA Pa3nnyHbIMK criocobammn —
OoTCTamBaHWeM, UNbTpoBaHNeM, drnotaumen, MeMmopaHHbIM OUNbTPOBAHNEM, OTCTaMBaHUEM C MpenBapu-
TeNbHbIM BBEAEHNEM NONIMMEPHbIX KOArynaHToB B ManbIX Jo3aX.

10.1.4 Ha crtaHumax obe3zxeneanBaHus BoAbl (UbTPOBAHMEM MPOMbIBHbIE BOAbI (PUNBTPOBASbHbIX
COOpY>XeHWI LenecoobpasHo oTcTansaThb.

OcBeTneHHyto Bogy criegyeT paBHOMEPHO nepekadvBaTtb B TpybonpoBoabl Nogayn UCXO4HOW BOAbI Ha
CTaHuuMIio (B rofioBYy COOPYXXEHUI).

10.1.5 Ocagok OT BCEX OTCTOMHBLIX COOPYXXEHWA WU peareHTHOro XO3ANCTBa CrnefyeT HanpaBnsaTb Ha
06e3BOXUBaHWE 1 CKNagnpoBaHue.

10.1.6 B TexHonornyecknx cxemax 06paboTku NPOMbIBHBLIX BOA M OCaZKka AOMMKHbI MpeaycMaTpuBaThbes
cnefyloLine OCHOBHbIE COOPYXEHUS:

— OTCTOMHWKM NPOMbIBHbIX BOZ;

— HaKoOMUTENM Unu NNoLaakn 3aMopaxnBaHusa 1 NOACYLIMBAHUA Oocajka.

Mpu obocHoOBaHMKM JonyckaeTcs NPUMEHEHNE METOL0B MEXaHNYeCKoro 06e3BoXBaHNUA ocagka.

10.2 OTCTOMHUKMN NPOMbIBHbIX BOA,

10.2.1 OTCcTOMHMKN MPOMBIBHbIX BOA, criedyeT npegycmaTpmBaTtb AN nNpuema nepuoamyeckn nocty-
NaroLLMX NPOMbIBHBIX BOA, OTCTauBaHWs C NOCeayoLWUM paBHOMEPHbBIM NepekavynBaHeM OCBETIEHHON BOAbI
B TpybonpoBoabl nepes hunbTpamm, Ui B BOAOTOKU, UITN HA KaHANM3aLUMOHHbBIE O4YUCTHBIE COOPYXKEHMSI.

HakonuBLuunca ocagok crnegyeTt HanpaBnsaTbh HA COOpPYXKeHUSA 06e3BOXUBaAHMS OCaaKa.
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10.2.2 InutensHoCTb paboyero Lumkna oTCTOMHUKOB NPOMbIBHBIX BOA ONpeaenseTcs pexxumMom nogadm
NPOMBIBHbIX BOf, MPOAOIKUTENbHOCTBIO MX OTCTauMBaHWUs, ONUTENBHOCTLIO NepekaynBaHus OCBETIIEHHOW
BOAbl 1 YNIOTHEHHOrO OcagKa.

MpoAoMKNTENBHOCTL OTCTaMBaHWSA NPOMBbIBHBIX BOL CTaHUUN obezxenesmBaHus criegyet npuHUMaTth
no pesynbTaTtamMm TEXHOMOrMYeCcKNX nccneaoBaHumn, HoO He MeHee 6 4.

10.2.3 BmecTmocCTb OTCTOMHUKa NPOMBIBHBIX BOA crieqyeT npuHumath Ha 20 % 6onblie obbema Boabl
OT OAHOWN NPOMbIBKM (bunbTpa C y4eTOM JOMONHUTENBbHOrO 06beMa 30HbI HaKOMMeHNss ocagka.

10.2.4 Mpun onpegeneHnMn 30HblI HAKOMSIEHMSA OcajKka B OTCTOMHWUKE MPOMbIBHLIX BOA OOLLyl0 AnuvTenb-
HOCTb HaKOMMEeHUs ocagka (MHTepBan Mexay Bbinyckamy 0cajka U3 OTCTOMHMKOB NPOMbIBHBIX BOA MPU MHO-
rOKpaTHOM MEPUOANYECKOM HAaMOMHEHMM OTCTOMHMKA) cnegyeT nNpuMHMMaTtb He MeHee 8—12 4. PacueTHyto
BMaXHOCTb Ocajka B OTCTOWMHMKe crneayeT npuHumatb: 99 % — ansa craHuuin peareHTHoro obesxernesvsa-
HUA n 96,5 % — gns ctaHumin 6espeareHTHOro obeaxeneansaxus, p = 1,01 T/IM>.

10.2.5 lNogaya OCBETNEHHOW NPOMbLIBHOM BOAbI B rOMOBY COOPYXEHUM Ha CTaHuusix 6espeareHTHOro
obe3xene3nBaHns JOJMKHA OCYLLECTBIATLCA C YH4ETOM COAEPXKaHUS XKenesa B OCBETIIEHHON BoAe, KOTOPoe
nocrie 6 (MMHUManbHasa NPOAOIPKUTENBHOCTb OTCTanBaHus), 8 n 12 4 oTCcTanBaHUsA COCTaBNSAET B CPEAHEM
oT 15 0o 25 mr/n, ot 8 go 12 mr/n n ot 3 O 6 Mr/n COOTBETCTBEHHO (00A3aTENBHO YTOYHAETCSA NpU npose-
OeHNN TEXHOMOrMYeckoro UCccrnefoBaHns Ha KOHKPETHOW BOAE), W He AorkHa npesbiwatbh 5 % OT pacxoaa
nogaBaemou Ha obeaxenesnBaHue Boapl.

10.3 CoopyxeHusi no o6paboTke ocagka

10.3.1 Hakonutenu

10.3.1.1 Hakonutenu cnegyet npegycmatpuBatb AN 06e3BOXMBAHMA U CKITAQUPOBaHMA ocagka npu
MHOrOfieTHEM €ero ynfoTHEHMM C yaaneHneM BbigenvBLLENCS OCBETMEHHON Boabl. B kayecTBe Hakonutenen
cnegyeT MCnonb3oBaTbh OBparn, oTpaboTaHHble Kapbepbl MM ObBanoOBaHHbIE TPYHTOM CMfaHWPOBaHHbIE
nnoLagkM Ha ecTeCTBEHHOM OCHOBaHWM rMybnHON He MeHee 2 M. PacuyeTHbI nepuog nogaym ocagka B Ha-
KOnuTenb crieayeT NpUHUMaTb He MeHee 5 neT.

10.3.1.2 lNMpeanoyTnTenbHO YCTPOUCTBO HAKOMUTENEN Ha XOPOLO (UNbTPYIOLWKMX FPyHTax co cbopom
W yaaneHuem npocunbTpoBaHHOW BOAbI. [py HanMuum B ocafike TOKCUYHbIX BELLECTB B HAKONUTENSAX cre-
AyeT npegycMaTpmBaTh YCTPOWCTBO NPOTUBOMUIbTPALMOHHOIO 3KpaHa.

OuncTky HakonuMTensi OT ocajka, Kak npaBwso, He npedycmartpuBaloT. OuncTka HakonuTensa ¢ nocne-
OYIOLLMM BbIBO30M Ocajgka unm obBanoBaHMEM HAKOMUTENS OCaLKOM [OMycKaeTcs Npu yCTPOWCTBE HaKoMnu-
TEns Ha XOpOLO (PUMbTPYIOLUX FPYHTaxX MPU YPOBHE FPYHTOBBLIX BOA HWXE OHA HAKOMUTENS HE MeHee YeMm
Ha 1,5 m yepes 3—10 neT nocne 3aBepLUEHMS CpoKa 3KCMNyaTauumn HakonuTens.

10.3.1.3 Yucno cekuunn HakonuTenem AOMKHO OblTb HE MeHee ABYX. JTO NO3BONSAET YCKOPUTbL NpoLiecc
YNNOTHEHMS OcajKka 3a CYET U3MEHEHWUs BOOOOTAALEN CNOCOBHOCTU YacTh ocagka npu ero YacTU4HOM
CE30HHOM 3aMOopakuBaHuM K nogacymeaHmm. Cekumm HakonuTens paboTalT NonepeMeHHo Mno rogam, npu
3TOM nogady ocagka crnegyert npegycMaTpuBaTh B OOHY CEKLUMIO B TEYEHME roda C HenpepbIBHbIM yaaneHu-
eM OCBeTNeHHOW BoAbl. B ocTanbHbIX cekumax Oyaet npoucxooute 06e3BOXUBaAHWE U YNIOTHEHWE paHee
NoJAaHHOro ocajka C 3aMOpaXkMBaHWEM B 3UMHUWIA MEPUOA U MOACYLUMBAHWEM B NETHWUIA Nepuog C yaaneHu-
€M BO[bl, BbIAENMBLLENCA NMPU YNITIOTHEHNN OcagKa.

10.3.1.4 O6wwyto BMecTuMOocCTb Hakonutenst W, M3, cnepnyet onpeaendatb no hopmMynam:
npw NOCTOSIHHOW NoJaye ocagka

WHEK=O,876qCB-( L + L +o+ L + L j; (10.1)
(100-F)-p, (100-F,)-p, (100-F,)-p,+ (100-F,)-p,

nnn

WHaK:104‘-QTnCB-[ L + ! ot L + ! J (10.2)
(100-F)-p; (100-F,)-p, (100-F,_1)-p,.. (100-F,)-p,
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roe g, Q — pacueTHbIil pacxo BoAbl CTAHLMM BOAONOATOTOBKM, M /4 1 M°/CYT COOTBETCTBEHHO;
— ONMTENbHOCTb NoAaym ocagka B rogy, CyT;
— copepxaHne B3BELLEHHbIX BELLECTB (YCINOBHO) B NEpecUeTe Ha rMapoKeuz, XKenesa, Mr/n (r/MS);
P, Po, Piq, Pow pq, p2, pn — CPEOHME 3HAYEHMS BNAXXHOCTU U NNOTHOCTW OCajKa NepBoro, BTOPO-
ro un (n — 1) roga akcnnyataumu, npuHMMaemble no Tabnuue 10.1, a P,
n p, — no Tabnuue 10.2 ona cpegHen ONUTENbHOCTU YNNOTHEHWUS
ocagka T, B pac4eTHOM rogy Wnu B XapakTtepHbl nepuof roja. Ha-
npumep, ana T, = 10 net, T, nepsoro roga nogayu ocagka B HaKoMu-
Tenb pasHo 9,5 nert, T, Aecstoro roga — 0,5 rogam (tabnuua 10.1).

Ty
Ce

10.3.1.5 Hakonutenb, Kak npaBumo, criegyeT paccynTbiBaTh HA NOCTOSHHBLIN COPOC OCBETNEHHONM BOAbI,
B TOM 4Yucre B 3UMHWIA nepuog nog cnoem nega. B atom cnyvae C, n-Horo roga, P, n p, B dopMynax asns-
I0TCHA CpegHEero4oBbIMM Noka3aTensmu.

Tabnuua 10.1
Crocob [nuTenbHOCTb YNNoTHeHust ocagka Ty, rog,
oBeaxere- npu cpegHen BnaxHoctv P, %, U NNOTHOCTM ocajka p, /v
3uBaHuA T, =1 T,=2 T,=3 T, =4 T,=5 T,=6 T,=8 T,=10
BOAk! P p P p P p P p P p P p P p P p
C pearek-
Tamun 90,5/1,06|87,5/1,1083,0|1,12|81,5/1,14/80,0|1,15(79,0|1,16(78,0|1,17(77,0|1,17
bes pea-
reHToB 80,0/1,17|74,0/1,19(72,011,22|71,0|1,23|70,0|1,24[69,0|1,24(69,0|1,24(69,0|1,24
Ta6bnuua 10.2
JnuTenbHoCTb yNnoTHeHus ocagka Ty, Mec.,
Choco6 oGeaxe- npu cpefHen BnaxHoctu P, %, U NNOTHOCTM ocajka p, Tv®
nesuBaHusa Bodbl Ty =1 T,=2 T,=4 T,=6 T,=8 T,=10 T,=12
P p P p P p P p P p P p P p
C peareHTamun 97,0(1,02|958|1,03 94,7 |1,04|938|1,05|93,0|1,05|92,2|1,06|91,5]| 1,06
bes peareHToB 9251106 |90,0|1,07 875|109 850 1,11 830 1,12|81,0| 1,14 | 80,0 | 1,15

10.3.1.6 Hakonutenu cnegyet obopygoBaTb YCTPOMCTBaMM AN Nodayn ocagka M OTBoAa BblOENUB-
Lencsa npu ynnoTHEHMU OCcajka BoAbl. YCTPOWCTBA ANS NMO4adM ocagka 1 OTBoAa BOAbl criegyeT pacnona-
raTb Ha MPOTUBOMOMOXHBIX CTOPOHAX HakonuTens. PaccTtosHne mexay yCTporucTBaMu ANsi Nogayvm ocaaka,
a Takke Mexpgy yCTpoucTBamMu Ons OTBOAa BoAbl crnedyeT npuHumatb He Oomnee 60 M. KoHcTpykuus
YCTPOWCTB Ansi 0TBoAa BoAbl A0MkHA obecneynBaTth ee 0TBOZ C N0OOro ypoBHs Mo riyovHe HakonuTensl.

10.3.1.7 Ha craHuuax npowussoguTensHocTelo o 5000 M3/CyT JonyckaeTcs coBMellaTb Hakonurernb
ocagka C OTCTOMHWKOM MPOMbIBHOW Bofbl. B aTOM crnyyae o6bem HakonuTens yBenuunBaeTcs Ha O0ObeM
NPOMBIBHOW BOAbI 3@ Nepuo HaMOopaXunBaHnsi C y4eToM cOpoca OCBETIIEHHON BOAbI M3-MOA CMos NbAaa.

10.3.1.8 KoHCTpyKLMIO YCTPONCTBA ANA Hamnycka ocajka U OTBO4A OCBETIIEHHOW BOAbI CrieAyeT NpuHn-
MaTb NoO cxemam, npuBegeHHbIM Ha pucyHkax 10.1 — 10.4.

36




TKI 45-4.01-201-2010
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PucyHok 10.1 — KOHCTPYKTUBHbIe CXeMbl NJIOLWAAO0K ANA 06e3BOXNUBaHUSA ocadka
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PucyHok 10.2 — YcTpomncTBa AN Hanycka ocagka U oTBoAa OCBETNIEHHOW BoAbI:
a — konopgubl;
6 — noabEeMHbIN NonepeYHbIA NOTOK Ha FMOKOM pyKaBe;
B — NOABbEMHbIN NONEepeYHbIN JIOTOK Ha WapHupe

a) 6)
O a T T O O
4 ]s | 4 4
~J_ YctporicteBa ans =
Hanycka ocaka
0 a | fille) 0 d
| 60 ) 60 4L 60
120

PucyHok 10.3 — KoHCTpYKTMBHbIe CXxeMbl NOLWanokK Ansi 06e3BoXXMBaHUA
C LleHTpanbHOM KackagHoOW nogayen ocagka
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a)

HamopoXeHHbIN
ocajok

—

PucyHok 10.4 — MNnowaaku onsa 06e3BOXUBaHUSA C LeHTpPanbHOW KackagHoW nogayen ocagka:
a — ycTpoMrcTBa ANA Hanycka ocagka B Buae LleHTpanbHOM Tapeib4aToi KOJIOHHbI;
6 — ycTpoucTBa Ans oTBoAa BoAbl

10.3.2 Mnowapkn 3amopaxmBaHUA

10.3.2.1 lNnowagkn 3amopaxunsaHus cregyeT npegycmaTpuBaTtb Ans MHTEHcudukaumm obes3Boxusa-
HWsi ocajKa B €CTECTBEHHbIX YCMOBUAX 3a CHET PEe3Koro yBenuyeHus BOAOOTAa4YM Mocne norHoro 3aMmopa-
XMBaHWSA 1 OTTanBaHWs ocagka.

lMnowagkm 3amopaxusaHusa criegyeT NPUMEHSTbL B paioHax ¢ Nepuogom YCTONYMBOW CPEOHECYTOUYHOM
oTpuUaTensHOW TeMnepaTypbl BO3Ayxa He MeHee 2 MecC. B rofy, paccymMTbiBaTb Ha OYUCTKY OT Ocajka vepes
1-3 roga v BbIBO3 €ro Ha nrowaik1 cknagmpoBaHust.

lMnowagkn 3amopaxuBaHua crnegyeTt BbINOMHATE MPEUMYLLECTBEHHO B BMAE 3€MMSHbIX COOPYXEHWN,
UMEILLMX CMIaHMPOBAHHOE FPYHTOBOE OCHOBaHWE, 06BanoBaHHbIX PYHTOM, C YCTPOWCTBOM A1 Hamycka
ocajika 1 0TBoAa BblAENMBLLENCA OCBETNIEHHON BOAbI.

JonyckaeTcs yCTpOMCTBO NMOLLAA0K 3aMOpaXmnBaHns ¢ TBEpAbIM OCHOBaAHWEM C APEHaKHOW CUCTEMON.
My6brHa nnowagok 3amopaxXmBaHus onpeaensercd rinyovHon npomep3aHns ocagka B 3MMHUIA Nepuos.

10.3.2.2 MNnowagkmM 3amopaxuBaHusa crieyet NpoeKkTMpoBaTh Npy YCIoOBUM 3arneraHns rpyHToBbIX BOf,
Ha rnybuHe He meHee 1,5 M OT OCHOBaHWSA NNOLWAnoK.

[ns vcnonb3oBaHuA OOMONHUTENBHOrO aktopa 06e3BOXMBaHWS OCAOKOB — HE3HAYUTENbHOro
UNbTPOBaHMSA Yepe3 OCHOBaHWE M orpaxjaoliee obBanoBaHWe NNoWafoK LenecoobpasHo ycTpavBaTb
NAoLWaaKM Ha XOpPOoLUO (PMMbTPYHOLLMX FPYHTaX.

[na npegoTBpalleHMs NoATannMBaHUA NIowagok Tanon Bogon, cbopa n oTtBoga BoAbl, hunbTpyto-
LLleics Yepes rPyHTOBOE OCHOBaHWe MNoLwagok, Heobxoanmo npegycMaTpuBaTh YCTPOMCTBO BOSOOTBOAHBIX
KaHamnoB UInu ApeHaXHbIX YCTPOUCTB BAOMNb (PPOHTA MMOLLAAO0K.

10.3.2.3 MNnowaakn 3aMmopaxnsaH1s YCNOBHO NoapasgensoT Ha NeTHe-0CEHHWE, 3MHWE, BECEHHNE.
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B nepuon nonoxutensHOM M HEyCTOMYMBOM OTpULIATENBbHON CPeaHEeCYTOYHOM TemnepaTypbl BO3ayxa
0CafoK OT CTaHuMmn obe3xenesnBaHus crieqyeT HanpaBnsiTb HA BECEHHWE W NeTHe-OCEeHHWe nnowaakm ans
YNNOTHEHMS U yAaneHus BbiAenvBLUENCA U3 ocajKka OCBeTMIeHHOW BoAbl. Hanyck ocagka Ha nnoLwlagku crie-
OyeT 3akaHuMBaTb C HACTynfleHMeM nepuoda YCTOMYMBOWM OTpuuaTtenbHon Temnepatypbl. OOwmiA crnon
YMAOTHEHHOTO OCajKa He JOIMKEH NpeBbIWwaTth rybuHbI MOMTHOrO NPOMep3aHnsa ocaka B 3MMHUA NepUOA.

B nepviog ycTtonumBon oTpyLaTenbHON TemnepaTypbl 0CaA0K ANst YCKOPEHWUST 3aMOPaXKMBaHNA criegyeT no-
JaBaTb Ha 3UMHWE NMOLLAAKN TOHKUMU CITOAMU TOMLLUMHON, paccuuTbiBaemor B cooTBeTcTBuu ¢ CHBE 2.04.02.

10.3.2.4 KOHCTPYKTUBHbIE CXEMbI U pa3mMepbl Nowaaok cnegyet npMHUMaTb B COOTBETCTBUM C PUCYH-
kamun 10.1 — 10.4, npyHMMas paccTosiHue Mexay YCTpOoMCTBaMu Ans Hanycka ocajika U 0TBOAa OCBETIIEHHOM
BOAbl paBHbIM 40 M, a paccTosHMe MexXay YCTporucTBaMu — cooTBeTCTBEeHHO 30 M (cM. pucyHku 10.1, 10.2)
1 60 M (cm. pucyHkmn 10.3, 10.4).

JIoTOK ¢ Hanyckom u cnyckHom Konogew, ¢ wunbepom Heobxoaumo pasmMellaTtb Ha AMameTpanbHO NpoTu-
BOMOJIOXKHbIX CTOPOHAX.

10.3.2.5 PacnpeneneHve ocagka mMexay nnolwagkamu crieqyeTt OCyLecTBNATb Tpybonposogjamu ana-
MeTpoM He meHee 150 MM, OTBeAeHMe OCBETNIEHHOM BOAbl C NOWAA0K — camoTedHbiMu Tpybonposogamm
C YKINOHOM He MmeHee 0,01.

[ns HapgexHon akcnnyaTtaumm TpybonpoBogoB HEOOXOAUMO MpeaycMaTpuBaTh UX NPOMBIBKY, @ Takke
COOTBETCTBYIOLLEE yTenneHve nnu 3arnybnexdve B rpyHT. [And ycTpaHeHus cnydarHbiX 3acOopeHun cnegyet
yCTaHaBnvMBaTb PEBU3NMN.

3anopHyto apmatypy (3a4BWKKM UMM NOBOPOTHbIE 3aTBOPLI) Ha TPyOoNpoBoAax CrieqyeT pa3MellaTtb B yTern-
NEHHbIX, He3aTanIMBaeMbIX BOAON KOroauax ¢ BoIHOCOM KOSIOHOK ynpaBfieHUst apMaTypor Ha NOBEPXHOCTb.

10.3.2.6 YcTponcTBa ans nogaym ocagka Ha nnollagkm goImkHbl obecnednBaTb paBHOMEPHOE ero pac-
npegenexne no nnowankam 6e3 pasmbiBaHWs UK CNOS 3aMep3LLero ocagka. B cBaA3n ¢ BO3MOXHOCTLIO 00-
pa3oBaHus B 3UMHEE BpeMS MPOCONKM BO3aoyxXa MeXay Croem nbaa U 0cafka, a Takke BbiNageHWeM CHera
Ha MOBEPXHOCTb fbAa PE3KO YMEHbLUAETCS CKOPOCTb 3aMopakuBaHus ocagka. KOHCTpyKumsi yCTpOWCTB
JormkHa obecneynBaTb BO3MOXHOCTb Hamnycka ocafka B 3MMHEe BpeMs Kak Mo, Crow fbAa ANns BbITECHEHWS
BO34yxa yepes wypdbl B Cnoe nbaa, Tak U Ha NOBEPXHOCTb fbAa TOHKMM CMOEM AN 3amayvMBaHug U Mo-
crneayoLwero 3aMmopaxmBaH1s MOKPOrO CHera.

[MpumMepamn pelleHns Takor KOHCTPYKUMM SABASIKOTCA YCTPOWCTBA B BMAE KOMOALEB C U3MEHSIOLLMMCS
no BbicoTe BogocnmeoM (cMm. pucyHku 10.1 n 10.2 6) n Ha wapHupe (cm. pucyHok 10.2 B).

PasmeLleHne yCTpOMCTB Hamycka ocagka B LeHTpe moayns nnowagku (cm. pucyHkm 10.3, 10.4) nveet
TEXHUKO-3KOHOMUYECKNE MPEUMYLLLECTBA Nepes pa3MeLLleHneM 3TUX YCTPOWCTB MO AMMHHOW CTOPOHE Mfo-
waakm (cm. pucyHkmn 10.1, 10.2), a ueHTpanbHbIA KackafHbl HAMyCcK ocajka Ha 3UMHME NMoLwaaku (CM. pu-
cyHkun 10.3, 10.4) no3BonsAeT ynyylwmnTb YCIOBMS NOCNOMHOIO 3aMOpaXnsaHns ocagka v yMeHbLUUTb BbICOTY
obBanoBaHus NnoLaaKun.

TpyGonpoBoa, BEpXHEN NodayM ocajka B LIEHTP MIIoWaaKku creayeT BbINOMHATL C YKIIOHOM K paccekaTernto
ocajka, npeaHasHavyeHHoOMY ANnd pasdpbI3rMBaHUS ocajka 1 NpeaoTBpaLleHns pasMbiBaHMS AHA MIOLLALKN.

10.3.2.7 YcTpowcTBa Ans 0TBEAEHUsI BOAbI C NIOLWAn0K AOMKHbI 0becneynBaTb BO3MOXHO 6onee non-
HOe yJaneHwe OCBETIEHHOW BOAbl, BbIOENMBLUENACS MPU YMAOTHEHMU OCagka, U aTMOCHEPHON BOAbI.
Ha pucyHkax 10.1 — 10.4 npuBeaeHbl napameTpbl KOHCTPYKTUBHBIX peLleHuid YCTPOUCTB ANd OoTBoAa BoAbl
C pa3sHOro ypoBHS: KONoALbl U YCTPONCTBO B BUAE NOABEMHOW MonepedHor nepdopupoBaHHON TpyObl Ha
rmMbkom pykaBe, 3arnybreHHOe OTHOCUTENBHO OCHOBaHMA nnowagkv Ha 0,5 M n orpaxxgeHHoe LwebeHoYHON
OTCbINKOW BbicoTOM 0,5 M.

10.3.2.8 PacyeT nnowagok 3amopaxvnsaHus cnegyeT HauMHaTb C aHanmsa KnmmMaTUdecknx ycnosui pam-
OHa ux pasmelleHus. o4 YCnoBHO criefyeT pasfenuTb Ha TpU XapaKTepHbIX Nnepuvofa: BeCEHHW, rneTHe-
OCEHHWIA, 3UMHWIA, ONpeaenuB nx ArMTeNbHOCTb.

3a 3MMHUIA Nepuod NPUHMMAIOT Nepuon YCTONYMBBLIX OTpULATENbHBIX CPEAHECYTOYHBIX Temnepatyp (ne-
pr1oa YCTOMYMBOIO MOpO3a), 419 KOTOPOro ONpeaensitoT CPeAHECYTOUHYO TeMMnepaTypy Kaxaoro Mmecaua.

PacueTHble gaHHble Heob6xoanmo npHMMaTh no CHB 2.04.02.

OnutensHOCTL BECEHHEro nepuoga cnegyeTt NpUHMMaTh OT 3aBepLUeHns nepmoga yCToOMYMBOro Moposa
[0 HacTynneHus nepuoa nonoXuTenbHOM TeMmnepaTypbl (CnycTa 1 Mec. nocne HacTynneHns cpegHecyTou-
HOW TemnepaTypbl Bo3gyxa Bbiwe 0 °C — Ang panoHOB C NepuoaoM YCTOMYMBOrO MOpo3a MeHee 3 Mec.
M cnycTs 2 mec. — Ans parioHOB C NepMoaoM YCTONYMBOro mopo3sa 6onee 3 mec.).

OnuTenbHOCTb NEeTHe-OCEHHEro nepuoda crnegyet NPUHMMAaTb Kak pasHOCTb MexAy NpOAoIKMTEnNb-
HOCTbIO KaneHgapHoro roga (365 gHen) 1 obwen ANMTENbHOCTBH 3UMHErO U BECEHHETO NEPUOAOB.
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10.3.2.9 O6Lyto nonesHyto nnowaas NowazoK 3amopaxmnsaHms A, M2, onpegensiT no opmyne
A=A +A L+ A, (10.3)

rae A, Ano, A; — nnowagb nnowagok, M2, onpenendemas no 3epkany ocagka npu 3anojiHeHUn nno-
wanokK HanonoBuHY FJ'Iy6I/IHbI COOTBETCTBEHHO [OJ51A BeCeHHero, JneTHe-OCeHHero
M 3UMHEro HanyckoB ocajka.

10.3.2.10 O6bem ocagka, nogBepraemMoro 3amopaxmBaHUIO Ha BECEHHUX UMW NIETHE-OCEHHMX NnoLlaa-
kax W o, M®, Heo6xoaMMO paccyMTbiBaTh C YY4ETOM €ro YNioTHEeHWUsI Ha Nrollagkax U yaaneHus Bblaenve-
Lencs npu ynnoTHEHUU ocaka BoAbl No hopmyne

T _C
VVE,-I_O — - Q B,JI-0 ~B,J=—0 , (104)
’ 10 .(100_P5,n—o)'p5,n—o
roe Q — pacuyeTHbIV pacxog BoAbl Ha CTaHUuMK obe3xeneanBaHus, M3/CyT;
Teno — ONMTENbHOCTb BECEHHErO UMM NEeTHe-0CEeHHero nepuoaa, cyTt (cm. 10.3.2.8);
Csno — cMm. popmynbl (10.1) n (10.2);

Ps oW Peno — CPEOHSSA BNAXHOCTb, %, U MIOTHOCTb, T/M3, ocafka, onpegensgemble no Tabnuue 10.2
B 3aBUCUMOCTM OT OJIMTENbHOCTM YMMOTHEHUS ocagka T,, Mec., NPUHMMaeMOWn
OT CepeavHbl BECEHHErO UMK NETHE-OCEHHEr0 NEPMOAOB A0 HACTYMNEHUs nepvoaa
YyCTOMYMBOrO MOpO3a.

10.3.2.11 lMNMonesHyto nrnowaab A, M?, BECEHHX WITM NETHE-OCEHHMX nnowaaok onpeaenstoT no dopmyne

w.
A= 10.5
o= (105)

B,1—0

roe Hs, ., — Crnoi ocagka Ha nnoliazke nepen 3aMopaxuBaHWEM, M, PaBHbIN rMyGrHe NpoMep3aHus
ocajika B Nepvog, yCTOMYMBOro MOpo3a; OnpeaensitoT no opmMyne

H,,. =0,017->t, (10.6)

30ecb Zt — CcyMMa abCoMOTHBIX 3HAYEHWUIA OTPULLATENBHBIX CPEAHECYTOUHbIX TEMMNEpATyp BO3-
ayxa 3a nepuog yctonunmBoro Mopoasa, °C, npmHumaemasi no CHbB 2.04.02.

10.3.2.12 O6bem ocagka, NogBepraemoro 3aMopaXkMBaHUIO Ha 3MMHeln nnowaake, Wi, M, paccunTbl-
BalT M3 YCMNOBUS pasMELLEHMS BCEro Ocagka, NMOCTYMNMBLLErO B MepUog yCTOMYMBOrO Mopo3a, 6e3 yyeTta
YNNoTHEHMS ocajka Ha nnowagke no gopmyne
QT.C,

w, = : 10.7
® 10*-(100-P)-p, (10.7)

roe C; = Capno — CM. popmynbl (10.1) n (10.2);

T, — ONNTENbHOCTb 3UMHEro nepuoaa, cyt (cm. 10.3.16);
P, v p; — CpefHsIsl BMAXHOCTb, %, M MNOTHOCTb, T/M°, 0cajKa, HanpPaBMsEMOro Ha 3VUMHIOK0
nroLaaky.

10.3.2.13 3umHIo0 Nnowaaky HeobXoauMOo NpeQycMaTpuBaTh CEKLMOHHON. MnoLaab ogHOM cekumm Ay, M2,
onpefensioT no gopmyne

w.
A, = —=, (10.8)
hcﬁ
roe Wy — 06bem ogHoro aannosoro cbpoca ocaika Ha 3UMHIOK NroLLaaKy, M°;
hes — pacyeTHbIV CroKr ocagka Ha Cekuun 3MMHen nnowagkun, npuHnmaemsin ot 0,06 go 0,10 m.

[Mpn onpegeneHun A,. cnegyeT yuuTbiBaTb PEKOMEHOOBAHHYH) KOHCTPYKTMBHYHO CXemy MnoLagok
(cm. pucyHkm 10.1 — 10.4).
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10.3.2.14 KonnyecTtBo cekumi 3umHen nnowankm Ny, WT., onpeaensaoTt no dhopmyne

T
= —, (10.9)
* AT
roe T — ONUTENbHOCTb 3aMopaxuBaHUsa ocagka pacyeTHbiM crnoem ot 0,06 go 0,10 m B mMecay ne-
pvoaa yCTon4MBOro Mopo3sa ¢ Hambosnee BbICOKON CPeaHECYTOYHOM TemMnepaTypor Bo3ayxa, CyT;
npuHUMaloT no pucyHky 10.5;

At — nepvogun4HOCTb Hanycka ocajKka Ha 3UMHIO0 NnoLaaky, cyT.

'L(’)H%(“)" t,°C —16-14 —12 —-10 -8 -6 -5
, / // / 4/, // | — _4
4 / /
, //// e ~ | - {3
0,08 7/ 4 /‘/ ] — =1 L
/( / // P '// // /// 4//’
0,07 WAAVO AP <% _— 1
, / / //4 // l// 4///’
4 > =
006 / /5/ '/ ,/'// //,4/ al T
l,/// 4// // /'4//
0,05 1a /f// P et
/ /:/ /// A T
/ /'// ///
0.03 %/////
) V
)
0,02
1 2 3 4 5 6 7 8
Tpn, CYT

PucyHok 10.5 — 3aBMcMmMoOCTb rnybuHbI NpoMopaXuBaHusa ocagka
OT CpeAHeCcYTO4YHOM TeMnepaTypbl Bo3ayxa
M NPOAOIIKUTENIbHOCTU NPOMOpPaXUBaHWs

10.3.2.15 CtpoutenbHyto BbICOTY OrpagMTensHOro obBanoBaHMa BECEHHMX UMW NETHUX MNoLaaokK 3a-
MOpaXunBaHus Herp s = Herpno, M, ONPeaensioT no dopmyne

w. (N-1)-W.

HCTpB:—“+m+O,2, (10.10)

vy A

B
roe W, — ropoeon o6bem ynnoTHEHHOrO 0cajka Ha BECEHHMX MnoLwagkax nepen Havanom nepuoga

YCTOWM4MBOrO MOpO3a, M°;
A, — noneaHas NnoLaab BECEHHE NroLaaKk1, M°;

N  — NpogomKMTENbHOCTb HaKanMBaHWs YNNOTHEHHOIO OCaJKa Ha BECEHHUX nrowakax, neT;

W,s — ropoBoli 06beM 06€3BOXEHHOIO ocagka Ha BECEHHMX MnoLlagkax, M°, BNaXHOCTbHO, npu-
Humaemoi no Tabnuue 10.1 Ana ANUTeNbHOCTM YNNoTHeHUs ocadka T, = 10 ner.

10.3.2.16 CTpouTernbHyto BbICOTY OrpaguTeriHoro obBanoBaHna 3UMHUX MNoWanok Heps = Hepno, M,
onpeaensiT no dopmyne

W, (N-1)-W,
Herp.s Mo (WD) W, : (10.11)
A3 A3
roe W, — rogoson o6bem ocagka, 3aMopaXKnBaemblii Ha 3MMHEN nnoLlagke, m>;
A, — nonesHasi Nnowaab 3NMHel Nnowaaku, m’;
N  — npogonmkuTenbHOCTb HAaKannNMBaHWsA ocagka Ha 3vuMHew nnowagake (ot 1 go 3 ner);
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W, — ropoBort o6beM 00e3BOXEHHOIo ocajka Ha 3UMHeN nnowjagke, M, BnaxHOCTbIO, NPUHN-
mMaemoit no Tabnuue 10.1 Ana AnuTensHOCTU ynnotHeHus T, = 10 neT;

A — Onsi KOHCTPYKTUBHOWM CXeMbl Mrowagku obe3BoXMBaHUSA, NpMBeaeHHOM Ha pucyHke 10.1,
A=0,2m; A=-0,5M ans KOHCTPYKTUBHOW CXeMbl NNOLLaaKN, NpuBegeHHON Ha pucyHke 10.2.

10.3.2.17 [ns o4ncTkM Nnowagok oT 06e3BOXEHHOIO ocafka crefyeT npeaycmaTpvBaTtb YCTPOWCTBO
noabe3aHbIX JOPOr U NaHAycoB AN Bbe3aa Oynbao3epa Ha Mowaku, CoBUraHnst ocagka B 30Hy AeNCTBUSA
rpy30nogbeMHbIX MEXaHU3MOB. [N MHOrOKpaTHOrO MCMOMb30BaHMSA MIOLWAA0K 3aMOpaXXuBaHust criegyeT
y4nTbiBaTb HeO6XOp,I/IMOCTb npoesegeHnAa BOCCTaHOBUTENbHbIX p360T no nnaHMpoBKe OHa nnowanok, yee-
NNYeHne BbICOTbI OrpaanTerbHbIX BarIMKOB MOCIE OYMCTKM NNOLLAA0K OT OcajkKa.

10.3.3 CoopyxeHus ons cKrnagupoBaHUsA ocagka

10.3.3.1 K coopyxeHnsam ong cknagmpoBaHusa ocagka criegyet OTHOCUTb Hakonutenu ocagka (cm. 10.3.1)
N Ha3eMHbIE TPYHTOBbIE NN C TBEPALIM MOKPLITUEM NIOLLAAKN, crneunansHo 06opyaoBaHHbIe Ans npyemMa
N CKNaaMpoBaHUSA OCafKoB, 00E3BOXEHHbIX Ha MIOLaAKax 3amMOpaXKMBaHUA M Ha nnowagkax unbtpaum-
OHHOro 06e3BOXUBaAHMS.

10.3.3.2 [Nepnoan4HOCTbL NOCTYMNEHUS OCajKa Ha creuuanbHble COOPYXXEeHUS Ans CKnagupoBaHus
onpegensoT rpacmKoM KX BbiIBO3a aBTOTPAHCMOPTOM M3 COOPYXEHUN 00E3BOXMBAHUSA OCaakKa.

O6bem nocTtynarLlero ocagka cnegyet onpeaensatb No pacvyeTHOW BNaXXHOCTU 00E3BOXEHHOro ocag-
Ka, npuH1maemon no tabnuue 10.2, Ana anutensHOCTM ynnotHeHus T, = 10 ner.

10.3.3.3 CoopyxeHus onsa CKnaamMpoBaHUs ocagka criefyeT npefoXpaHsiTe OT nogTannvMBaHUs fMBHeE-
BbIMM BOAaMM, MpegycmaTpuBas yCTpoMCTBa OTBOAA BOAbI C NOLWLAAN COOPYKEHWUN.

10.3.3.4 lNMpu cknagmMpoBaHny NPOMOPOXEHHOTO N NOACYLUEHHOro ocadka Ha nrollaakax cnegyet npe-
AycMmaTtpuBaTb MX OOBanoBaHWe rpyHTOM BbICOTOM 1 M C y4eTOM AarnbHeNLero HapawmuBaHusi obBanoBaHus
06€e3BOXEHHBIM OCaAKOM.

Ocapnok uenecoobpasHo pacnpegenutb No nnoLLaakam, nocrneaoBaTensHO yBenMymMBas BbICOTY 40 3—4 M.

Ons ykpenneHus obpas3oBaHHbIX OTBasfioB CreAyeT 3aceBaTb HapYXHYH MOBEPXHOCTb 0OBanoBaHus
TpaBamu.

10.3.3.5 O6e3BOXEHHbIE OCafKN B COOPYXEHMSX CKIagMpOBaHWS CriedyeT paccmaTpumBaTb Kak BO3-
MO>HbI€ MCTOYHUKWN Cbipbsi B CTPOUTENbHOM MPOM3BOACTBE, NPWU M3rOTOBINEHMU KPACOK, B OYUCTKE CTOYHBIX
BOA M Op.

10.3.3.6 Npumepbl pacyeTa COOpyXeHuin No obpaboTke MPOMBIBHLIX BOL M 0DE3BOXMBAHMIO OCagka
npvBegeHbl B NpunoxeHun E.
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Ta6nuua A1

MpunoxeHue A
(pekomeHayemoe)

BbiGop meTona obe3xene3nBaHUsA B 3aBMCMMOCTU OT KayecTBa BoAbl

Cocrtae BoAabl

TexHonornsa obesxenes3mBaHus

CoopyxeHusa

3ameyaHus

1 a) Fess < 10 mr/n (npu aTom
Fe?* > 70 % oT Feyg);

0) H,S < 0,5 mr/m;

B) pH > 6,8;

r) okucnsieMocTb < 5 mr/n;

[) LWenoYHOCTb > 2 MMONb/;

e) Eh > 100 mB;

%) NH," < 1,5 mr/m;

K) CH; < 0,5 mr/n

YnpouleHHaa aapaumsa u cdunbTpoBaHue. [lpo-
uecc obe3xenesmBaHUSA: Ha 3epHax PUNbTPYIO-
Lien 3arpysku obpasyeTcs nneHka npemmyLlecT-
BEHHO M3 rMApoKcMaa >kenesa C COPOLMOHHBLIM
N aBTOKaTanMTUYECKUM OEWCTBMEM, T. €. B Mpo-
uecce pmMnbTPOBaHMSA MPONCXOOUT OLHOBPEMEH-
Ho Fe?* — Fe® u 3apmepxanue xenesa unbT-
pylowien 3arpyskon. TpebyeTcsi npeaBaputenb-
Haga BpaboTka hmnbTpytoLlero matepmana

B camoTeyHOM pexume: aspaums
N3MNMBOM U3 BOPOHKU Ha noaroLlem
Tpybonposoge unu m3 nepdopupo-
BaHHOro noTka, pasMellaemMblX Ha
Bxoge B hunbTp; CKopbli BGesHanop-
HbIN PUNBLTP.

B HanopHom pexwume: aspaTop B BU-
e HanopHoro cMecuTens unu Beofg
BO34yxa B nogawwuin TpybonpoBog;
HanopHbIN PUnNLTP

OuulleHHas Boga oormkHa
NMETb:
OKUCNUTENbHO-BOCCTaHO-
BUTENbHbLIA MOTEeHUMan
Eh > 100 mB;
nHaekc cradbunbHoctn > 0,05
(B NpOTUBHOM cny4yae BO-
na He Oygmet crabunbHa
n MOXeT Bbi3BaTb BTO-
pUYHOE 3arpsi3HeHue xe-
nesom, pacTBopssi Me-
Tann Tpy6)

2 Cocrtas, KaKk B 1, HO Fe?* mu-
HumanbHo 80 %, pH < 6,8, we-
NOYHOCTb < 2 MMOIb/N

YnpouleHHas aspauus ¢ nocregyowmm unbT-
poBaHMEM Yepes LernoyHble matepuansl. MNpea-
BapuTenbHasa BpaboTka 3arpy3ku npu obesxene-
3MBaHMM BoAbl He TpebyeTcs

Kak B 1

MwuHnmanbHoe cogepxaHue
Kncnopoga B BOAe nocne
dunbtpoe — 1,5  wmr/n,
oonblume kKonebaHus Hexe-
narternbHbl

3 CocraB, KakB 1, HO Feys < 6 Mr/n

Katanutuueckoe cdunbtpoBaHue. lNMpouecc obes-
xenesmBaHus: UNbTPOBaHME Yepes3 3arpysky,
MOKPbLITYIO MMEHKOW W3 COeQUHEHUN xernes3a U
(vnn) mapraHua, unu 4epes npupogHble unbT-
pyloLme MaTepuanbl C KatanuTu4ecknmm CBONCT-
BaMm

dunbTpbl ¢ MOAMULMPOBAHHOM
(kaTanuMaupoBaHHOW) WM NpUPOA-
HOW  KaTanuTU4eCKoW  3arpysKom.
PeareHTHOE x034KMCTBO AnNst Moau-
dmumMpoBaHns U NepUoanYecKon pe-
reHepauun 3arpysku

BonbLnHcTBO  MogmdmLmpo-
BaHHbIX 3arpy3ok TpelbyroT
nepuoanyeckon pereHepaumm
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MpopomkeHue Tabnuubl A.1

CocrtaB BoAbl

TexHonorunsa obesxenes3mBaHns

CoopyxeHusa

3ameyaHus

4 Cocras, kak B 1, Ho Fe <6 mr/n,
pH > 6,5, cogepxaHue ammo-
Hus — 6onee 1,5 mr/n

Cyxoe dunbtpoBaHne. OQHOBPEMEHHOE OKMUC-
nenve Fe®" — Fe** u aBTokaTanutuyeckoe geii-
cTBME PUNBTPYIOLLEN 3arpy3ku, peannsoBaHHOe

duNbTpbl C NEecYaHOW, aHTpauuTo-
BOW, KEpam3nTOBOW WIN MHOW 3a-
rpy3KonW, C HacagKkow, cMecuTenem

CHmxeHne pH Bogbl npwu
obeaxenesmBaHUM KOMMEH-
cvpyeTcs ero noBbllEHNEM

B Xode (PUNbTPOBAHWA BO3OYLIHO-BOASAHON | AN1S1 MOMyYeHUs1 BO3AYLUHO-BOASIHOW | BCrieAcTBME BbIHOCA  CBO-
3MYyIbCUM 3MynbCUN WM BaKyymM-Hacocom Ha | 6ogHon yrnekucrnotTsl. [lo-
BbIxoge u3 dunbTpa, C pasgenuTe- | CTOSAHHbIA NPUTOK KUCIOpPO-
nem nNpodunbTPOBaHHOM aMynbCcun | Aa obecneynBaeT ero Heob-
XoOQuMoe KONnyecTBo B Boe
5 CoctaB, kak B 1 Ho | BapuaHTb!: B camoTe4yHOM pexume: —

H,S > 0,5 mr/n, CH4 > 0,5 mr/n,
CO; > 40 mr/n (BaxxHO Ons Ha-
NOPHBIX PUNBLTPOB)

a) UHTEHCMBHAasA aspauusa u unbTpoBaHNe B ca-
MOTEYHOM pexnmve;

0) MHTEHCMBHasA aspauus n punbTpoBaHME B Ha-
MOPHOM PEXMME;

B) KOMOMHUPOBaHHbIE CXEMbI (CM. PUCYHOK 5.5).
Xop obesxenesnBaHus: B Mpouecce aspauuu
Fe®* — Fe®' ¢ 0AHOBpeMEeHHbIM yaaneHuem ua-
obiTka CO,, H,S 1 CH,

a) aspartop B BuAe rpagvpHu, Kac-
KagHoro TMna vunu gp. n unbTpsl;
0) aspaums M3MMBOM C MOMOLLLIO
nepcopmnpoBaHHOIO NoTKa unu pas-
OpbI3rMBalOLLMX HacagoK U unbTphl;
B) aspaTop Kak B nepeyvvcrieHuu a),
HO C KOHTaKTHbIM pe3epByapoM MWiu
OTCTOMHMKOM (MNn OCBETNUTENEM);
OTKPbITbIN PUNBTP.

B HanopHoM pexunme:

a) HanopHbIN aspaTop M HamnopHbIV
dunbTp;

0) aspaTtop B BuOE CMecuTens,
npeaBapuTenbHbIf (KOHTaKTHbIN)
GUNbTP, OTKPLITLIN PUNLTP

6 CoctaB kak B 1, HO
Feos < 20 mr/n unm Feyg < 10 mr/n,
HO Mn > 0,5 mr/n

YnpoleHHas unu UHTEHCUBHas aspauusi, ABYyX-
CcTyneHyatoe ¢uUNbTpPOBaHWe 4epes OAHOCMOW-
Hbl€ UMM MHOFOCMOMHbIE (PUNBLTPLI NO HAMOPHOW,
CaMOTEYHOW WMM  KOMOMHWPOBAHOM  CXeme
(cm. pucyHok 5.5)

CocTtaB coopyxeHuin kak B 1, HO
C ABYMS CTyNneHsAMU pmnbTpoBaHus

0102-102-1L0'v-S¥ LML
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OkoHuaHue Tabnuubl A.1

CocrtaB BOAbI TexHonorusa obesxenesnmBaHns CoopyxeHns 3amevaHus
7 CoctaBkakB 1, Fe <6 OOGeaxenesnBaHMe HeNocpeacTBEHHO B BOAO- | Pabouyne 1 3akayHble CKBaXMHbI, pe- | QkcnnyaTtaumoHHble  (pabo-
HocHoM nnacte. [lpouecc ob6e3xeneanBaHus: | 3epByap Ans oborawleHnst Bodbl KU- | YME) CKBaXWMHbl MOTyT ne-

okvcneHve Fe** — Fe*, a Takke dunbTpaums B
BOAOHOCHOM nfiacTe, OEWNCTBYIOLLEM aBToKaTa-
JIMTUYHECKMN.

ObekTMBHOCTL MpoLecca yBenuumBaeTca 3a
CYEeT XM3HeOeATEeNbHOCTM Xene3o- U MapraHe-
LIOKNCINSIOLLIMX MUKPOOPraHN3mMOB

CNnopodoM C HacoCOM ANs 3aKaudku
a3’pupoBaHHON BOAbI

pnoan4veckn CrnyxumTb 3akad-
HbIMWN

8 Fe n Mn, cBasaHHble C opra-
HUYECKMW BeLLIeCTBaMU; OKUC-
naemocTtb > 6 wmr/n, pH < 6,8,
WenoYyHocTb < 2 MMOnb/M,
Fe* > 30 % oT Feys

BapuaHTbl:

a) aspauusd,  KoarynmpoBaHue,
unbTpOBaHUeE;

0) aspauma M KOHTakTHas koarynsumss B crnoe
PUnbTPYIOLLIEN 3arpy3Ku;

B) NoLienaynBaHue Boabl M3BECTbLIO;

r) BBEAEHME CUMNbBHBIX OKUCTIUTENEN.

Mpouecc obeaxene3anBaHms:

a) koarynupoBaHue BoAbl, XronbeobpasoBaHue
N oTOeneHne B3BECU OTCTaMBaHMEM C MNocre-
OYIOLWMM (OUNbTPOBaHNEM BOAbI;

6) obpaboTka Bogbl OKUCIIMTENAMW WUIN U3BECTHIO
C nocnegyrownm UNbLTPOBAHNEM WU OTCTau-
BaHMEM 1 UNbLTPOBaHUEM

OTCTanBaHue,

Mo nepeuncneHnto a) — aspartopsbl,
COOPYXXEHUs Onis koarynsaumm B CBO-
6ogHoMm obbeme, OTCTOMHUKM,
UNbTPHI.

Mo nepeuncnenuto 6) — aspatopbl
N KOHTaKTHble OUNbTPBI.

Mo nepeuncneHusam B) n r) —
OTCTONHWKN, OCBETIUTENMN CO CIOEM
B3BELLEHHOIO ocagka, punbTpbl Un
TONbKO OUNbTPbI.

[nsa Bcex BapMaHTOB — COOPY>KEHWS
peareHTHOro Xo3ancTea
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MpunoxeHune b
(pekomeHgyemoe)

Mpumepbl pacyeTa cKopbIX hUnNbLTPOB

B.1 Pacuet CKOpPbIX cmnbTpoB cTaHuumn obe3xenesmBaHus noA3eMHbIX BOA
Npon3BoANTENLHOCTLIO 66 950 M*/cyT

B.1.1 KadectBo BoAbI XxapakTepuayeTcs criedyowmmm nokasatensamu: xeneso — 3,4 mr/n (B TpexsaneHTHOM
dopme — 0,7 mr/n), mapraHer, — 0,05 mr/n, pH — 6,9, pactBopeHHas yrnekucrota — 40 mr/n, Weno4yHoCTb —
2,6 MMorb/n, XecTkocTb — 3,9 Mmonb/n, okucnssieMocTs — 4,1 mr/n, ceposogopog — 0,2 Mr/n, OKUCITUTENBHO-
BOCCTaHOBUTENbHbIM noTeHuuan — +100 mB. o ocTanbHbIM XMMUYECKMM, a TaKkKe MUKPOOMONOrmyecknm
nokasaTensm Boda COOTBETCTBYET TpeboBaHMAM, NpeabsBrsseMbIM K MMTLEBOW BOAE.

TexHONorM4eckuMn UCCneqoBaHMAMM ONMpPeaeneHo, YTo Ans yaaneHust xenesa u3 Boabl MOXeT ObITb mC-
Nnonb3oBaH MeToZ PUNbTPOBaHUS C YNPOLLIEHHON aspaumen N3nMBOM BoAbl C BbICOThI 0,5 M Haa ypoOBHEM BOAbI
B hunbTpe, YTOo obecneunt Hanmume Kucrnopoda B Boge B cpegHem oT 3 0o 4 mr/n. MNpuHATLI cKopble OTKPbITbie
OBYXCIoViHble (hUnbTpbl (BEPXHUI CNOM — aHTpauuT ¢ AnameTpom 3epeH ot 0,8 o 1,8 mm u BeicoTon cnos 0,8 M,
HIDKHUIN — KBapLLEBbIN NECOK ¢ AnameTpoM 3epeH oT 0,5 o 1,2 mm u BeicoTow cnos 0,5 m).

B.1.2 CkopocTb hnnbTpoBaHMs, Npy KOTOPOW B MPOLLECCE TEXHONOMMYECKUX UCCneaoBaHnm JOCTUTHYT
Tpebyembii adhdekT yaaneHus xenesa (ocTatodHoe codepxaHue xenesa B ounbtpate meHee 0,15 mr/n),
coctaBuna 10,5 M/4, Anst pac4eToB C 3anacoM MPUHATO 3HaYeHMEe CKOPOCTU PUNbTPOBaHUS Npy HOpMarb-
HOM pexume Ha 17 % meHblue — 8,7 m/u.

MpeaycmoTpeHa BoasHas NpomMbiBka ounbTPOB CO CreayL MMy napaMmeTpamu:

— CKOPOCTb MPOMbIBKM — 54 M/\;

— NPOJOIPKUTENBHOCTb NpoMbiBkM — 0,12 y;

— BpeMs NpocTos unbTpa B CBA3U € NpoMbiBkon — 0,33 u.

DunbTpbl NPOMbIBAOTCA NOOYEPEAHO, B TEYEHUE CYTOK Kaxabli unbTp npomMbiBaetca 1 pas.

B.1.3 O6wyto nnowaab punbTpoB Ag, M?, onpepensitoT no TKIM 45-4.01-31 (chopmyna (8.1)):

66 950

A, = =335,67.
24.8,7-1-54.012-1-0,33-8,7

MpuHMmaeTca unbTp ¢ pasamepammn B ocsX B nnaHe 6x9 m, obwen nnowagbo 54 M?, ¢ GOKOBbIM Ka-
Hamnom wunpuHon 1 M, pacnonoXeHHbIM BOOMb €ro ANWHHOW CTOPOHBI (pucyHOK B.1), nnowaabio dunstpo-
BaHWA B CBETY

A =4,8.88=4224 m* (BoCAX 5x9 m).
Tpebyemoe konnvecTso punbTpos Ny, LWT., ONpeaensoT no cneaytoLlen popmyne

A, 33567
A~ 4224

o = =7,95=8.

PeanbHas nnowans hunbTpoBaHNS COCTaBUT: Aqo =42,24-8 =337,92 m?, T. €. HECKOINbKO Borblle pacyeT-

HOW, BCMeACTBME Yero chakTuieckasi CKopocTb (OUNbTPOBaHNS HE3HAYUTENBHO YMEHBLLUUTCA U COCTaBuT 8,64 M/u.
CkopocTb (hmnbTpoBaHus npu popCpOBaHHOM peXxnve Vi M/d, Npu ogHOM bUnbTpe, HaXOoAsLEeMCs

B pemoHTe (N, =1), no TKI45-4.01-31 (popmyna (8.3)) cocTasnsierT:

Vy = 8,64.8i - 9,87.
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1 — nogadya Boabl Ha obe3dxenesnsaHue; 2 — oTBog unbTpaTa; 3 — nogada BoAbl Ha NPOMBIBKY;
4 — oTBOA MPOMbIBHOW BOAbI; 5 — OMNOPOXHEHUE DUNbTPa;
6 — xenoba ansa cbopa n oTBeAEeHVA BOAbI NOCMe NPOMbIBKM hunbTpa; 7 — perynsatop ckopocTn dunnbTPOBaHUS;
8 — konnekTop ApeHaxa; 9 — oTBeTBMNEHUS OpeHaxHOoW cuctembl; 10 — cOOpHble KaHanbl;
11 — BO3aYyLWHWK; 12 — NoONNaBoK Ansi PerynmpoBaHnsi CKOPOCTU punbLTPoBaHMSA
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PucyHok 5.1 — [letanb ounbTpoBanbLHOro 3ana

\10

TKI 45-4.01-201-2010

[MonyyeHHOe 3HayeHMe CKOpPOCTU (PUNbTPOBaHMA Mpu  HOPCUPOBAHHOM  peXMMe  AO0NyCTUMO
no TKI 45-4.01-31 (Tabnuua 8.1).
B.1.4 [JpeHaxHasa cucteMa punbTpa NPUHATON KOHCTPYKLUKM COCTOUT M3 KOmmnektopa M BOKOBbIX OT-
BETBIEHUN (pacnpegenuTenbHbiX TpyD), pacnonoXXeHHbIX C OOHON ero CTopoHbl. CaM KOnnekTop pasMella-
€TCsl HEMOCPEACTBEHHO Y AHa unbTpa nog GOKOBLIM KaHarom, NpeaycMOTPEeHHbIM BHYTPY nnbTpa BAOSb

ero AfMHHON CTOPOHbI, Kak NokasaHo Ha pucyHke b.2.

PacueT OpeHaxHOW cucTeMbl UbTpa BLIMOMHAETCA MO MPOMBIBHOMY pacxody, MPUXOoAsiemMycs
Ha oauH unbTp q,, n/c, onpeaenseMomy no gopmyne

Qpp = VoA =54-42,24 = 2280 M’ /4 =634,

(B.1)
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1 — nonnaeKOBbIN PErynsaTop YpoBHS; 2 — BO3AYLUHUK; 3 — BOOOCINMBHAsA BOPOHKA;
4 — nogayda Bogpbl Ha PUbTpbl; 5 — xenob dunbTpa; 6 — cOopHO-pacnpesenMTENbHbIN KONNEKTop;
7 — ppeHaxHble pacnpeaenutenbHble TpyObl (OTBETBNEHNS ApeHaxa); 8 — cunbTpytoLlas 3arpyska

PucyHok B.2 — Pa3pe3 no cdunbTpam

[vameTp Komnnektopa npuHumaeTcs no q,, U AOMYCTUMOMN CKOPOCTM ABWKEHUS BOAbI B HEM B npeje-

nax ot 0,8 po 1,2 m/c. MpuUHATBI cTanbHble 3MeKTpocBapHbie TpyObl. [1pu CKOPOCTU ABMXEHUSA BOAbI B KO-
nektope 1,2 m/c ero guameTp dy NpuHMMaeTcsa pasHbiM 800 MMm.
Yucno oTBETBNEHWU APEHAXHOW CUCTEMBI N, LWIT., MPU paccTosiHuu Mexay Hummu 300 MM cocTaBnseT:
_ 8,8

n=——~ 30,
0,3

pacxoq Bofbl B OAHOM OTBETBMEHWN (., JI/C, coCTaBnseT:

n 4
o = G :£:21,13.
n 30
Mpun ckopocTu OBWXEHWUs1 Boabl B 0TBETBEHusX 1,60 m/c (gonyctumele ckopoctu ot 1,6 go 2,0 m/c) ux
anameTp nNpuHMMaeTcs paBHbiM 125 MM (Tpybbl CTanbHble BO4Ora3onpoBOAHbIE).
Ha oTBeTBneHnsax npegycmaTpuBaloTcs oTBepcTus anametpom 12 mm, nnowaasio 0,000113 M Kax-

poe. CymmapHas nnowans oteepctun A, M?, Ha BCEX OTBETBIIEHUSIX npuHaTa pasHon 0,25 % oT nnowaan

dunbTpa 1 cocTaBnser:
A, =0,0025-42,24 = 0,1056.

Yucno oTBepCTUIA:
— Ha BCeXx OTBETBIEHUSIX

no— 0,1056
° 0000113
— Ha 0gHOM
n, = 934 _ 31.
30
Lar oTBepcTuin
I, = ‘;—? =0,155 m (155 mm), T. e. B npegenax Tpebyemoro (ot 150 go 200 mm).

[eTtanb oTBETBNEHUS pacnpe,qenMTeanoﬁ CuctemMbl npueegeHa Ha pUCyHke B.3.
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1— KOJ1INEeKTOopP; 2 — OTBETBIEHNE pacnpe,u.enVlTeanoﬁ cuctemsl; 3 — OTBEPCTUA; 4 — 3arnyuwka

PucyHok B.3 — [letanb oTBeTBNEeHUs ApeHaXHON cuctembl chunbTpa

OTBepcTuA Ha OTBETBMEHUWM pacrnofaralTcd B ABa psha B LUAXMaTHOM MOPSAKE B HWDKHEN 4acTu
OTBETBNEHU noAa yrnom 45° (cM. pucyHok b.3).

OTBeTBNEHMSA APEHAXHON CUCTEMbI AOMMKHbI OblTb FOPU3OHTAaNbHbLI U HA OOHON OTMETKE.

[peHaxHyto cuctemy pacnonaratoT y gHa punbTpa B HWKHEM U3 NOAAEPKUBAIOLLMX CMOEB C PasMepoM
dpakumii ot 20 go 40 mm. BepxHsAs rpaHuua 3TOro crnos AofmkHa HaxoAUTLCS Ha YpOBHE Bepxa pacnpeaenu-
TenbHbIX TPYD, HO HEe MeHee YeM Ha 100 mm Bbiwe oTBepcTuin. C y4eTOM pacCTosiHMSA OT HM3a TpyObl 40 AHA
GunbTpa, NPUHATOrO paBHbIM 95 MM, 1 AaMeTpa OTBETBNEHMI 125 MM TonLwmMHa 3TOro crod coctasut 220 M.

OcrTanbHble Tpu cnosi ¢ pasmepamu cpakumn ot 10 go 20; ot 5 go 10 n oT 2 40 5 MM NPUHUMAKOTCS BbICO-
Ton no 100 mm kaxgem no TKIM 45-4.01-31 (Tabnuua 8.2). O6was BbicoTa NOAAEPKMBAOLLNX CIOEB:
220 + 100 + 100 + 100 + 80 = 600 mm. JeTanb 3arpysku punbTpa nokasaHa Ha pucyHke b.4.

B.1.5 Cnow Bogbl Hag 3arpy3koi B ounbTpax npuHMMaeTcsa He 6onee 2 M, KOHCTPYKTUBHOE MpeBbILLe-
HWe cTeH bunbTpa Hag cnoem Bodsl — 0,5 M.

O6wwyto BbicoTy dounbTpa H,, , M, onpeaenstoT no gopmyre

H,=H, +H, + H, + H_, (B.2)
roe Hpo,, — BbICOTa NogaepXuBaroLLnX Crioes, M;
H, — BbIcoTa crioeB (unbTPYHOLLEN 3arpy3ku, M;
Hy — BbICcOTa crosi BOAbI HaA 3arpyskoun, M;

HCTp — CTpouTeIibHOE npeBblllEeHNE CTEHOK Cbl/lﬂpra Hapg clioemM BOAbl, M.

H,=1060 +13 + 2,0 + 0,5 = 4,4.
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PucyHok 5.4 — [letanb 3arpy3ku cunbTpa

B.1.6 KonnyecTtso xenobos Ans cbopa n oTBegeHUs NPOMbIBHON BOAbI N, ONpeaensioT no opmyne

B

n,6=— =ﬁ:4, (B.3)
2,2 2,2

roe By — gnvHa cTopoHbl ounbTpa, NepneHanKynsapHO K KOTOPOW pacnonararTes xenoba, m;

2,2 — npeaenbHO JoNyCTMMOE PacCTosiHUE MEXAY OCSIMM XXenoboB, M.

PaccTosiHusa oT ocert kpariHuX enoboB A0 CTEHOK unnbTpa NpuHUMatoTca pasHbiMu 1,1 m.

Pacxopn npombIBHONM BOAbI B xenobe q,, M°/c, onpeaensioT Mo dopmyne
mpow 0,634

—Twon 0034 _ 4 458 (5.4)

n 4

X

MpuHATbl xenoba ¢ nonykpyrnbiM notkom. WnpuHy xenoba B,, m, onpeaensitoT no TKIM 45-4.01-31
(cdbopmyna (8.6)) npu K=2 un a =1, n oHa coctaBnseT:

2
B -2.5-218 454
(1,57 +1)°

MonHas BbicoTa xenoba coctaBnsaeT Takke 0,54 M (MCXOAA M3 NPUHATOrO OTHOLLEHWS BbICOThI NPSIMO-
YronbHOM YacTtu xenoba K NONoBMHE €ro LLUMPUHBI).
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PaccTtosiHue oT BepxHel KpOoMKM xernobos A0 NoBepxHOCTU unbTpylowero matepuana H,, M, onpe-
penstot no TKIM 45-4.01-31 (bopmyna (8.8)):

1350
* 100

Bepx xenobos nprHMMaeTcs ropusoHTanbHbIM, AHO — C YKIOHOM B CTOPOHY BOKOBOro kaHana.

B.1.7 Mockonbky B KaHan NocTynaeT NPOMbIBHas BoAa M3 BCeX Xernobos, T. €. co Bcero unbTpa, pac-
XOZ BOAbl B KaHarne paBeH NpoMbIBHOMY pacxogy. LUnpuHa kaHana npuHumaeTtca pasHon 0,9 m. PacctosiHue
OT AHa xenobos Ao AHa kaHana H,,, M, BO nsbexaHue nognopa AOMKHO BblTb HE MeHee onpeaeneHHoro

no TKI1 45-4.01-31 (dpopmyna (8.7)):

2
H,, = 1,73.3/% +0,2=0,85.

B.1.8 Vicxoas 3 onbiTa NPOEKTUPOBaHUA M 3KCyaTauumn nogobHbIX COOPYXEHUI, NOTEPU Hanopa npu
NPOMbIBKE MPUHUMAIOTCS paBHbIMM 15 M, BKMNoYas noTepu Hamopa B uUNbTPYyHOLEN 3arpy3ke, NoaaepKu-
BalOLLUMX CNosix, pacnpegenutenbHon cucteme, B Tpybonposode, nogaoLwwem Bogy Ha NpPoMbIBKY, Ha obpa-
30BaHMe CKOPOCTM BO BCACbIBalOLLEM W HANMOPHOM naTpybkax Hacoca Ans Nogavn NpoMbIBHOW BOAbI, Ha Me-
CTHbIE COMPOTMBNEHMS B DACOHHBIX YacTaX U apmaTtype, C y4eTOM reOMeTPUYECKOn BbICOTbI MOABbEMA BOAbI
OT [Ha pes3epByapa YNCTON BOAbI 4O BEPXHEWN KPOMKM >XeroboB.

B.1.9 lNMpegycmaTtpuBaeTcs NpombiBKa (QULTPOB C MOMOLLBK CheumanbHbiX MPOMbIBHbIX HaCOCOB.
Mpn ncnonb3oBaHMM HacocoB 3abop BOAbI OCYLLECTBNAETCA U3 pe3epByapoB YMcTon Bodbl. [MpuHMmaroTcs
[Ba Hacoca (oguH pabounii, OAVH Pe3epBHbLIN).

B5.1.10 [Ina yganeHus Bo3gyxa U3 ApEeHaXHOW CMCTeMbl MpegycMaTpuBaeTcsa BO3AyLWHUK B Buae Tpy6bl
c BeHTUnNem anametpom 100 mm.

OnopoxHeHne hunbTPOB NpeaycMaTprBaeTcsa ¢ NnomoLllbto Tpyd anameTtpom 200 MM, pacronaraembix
y AHa punbTpa.

+0,3=0,95.

B.2 PacueT ckopbix (hMNbTPOB C NecHaHOW 3arpy3KoM U KONnaykoBon ApeHaXHOU cMCTEMOM

B.2.1 PacueTHasg cyToyHas NpomM3BOaUTENBHOCTbL CTaHUUKU BOAONOAroToBkM Q paBHa 25 000 M3/CyT.

KayecTBO BOAbI XapakTepusyeTcs crieflylolmmMm nokasaTtenamu: xeneso — 2,3 mr/n (B TpexsaneHTHON
dopme — 0,7 mr/i), mapraHey, — 0,03 mr/n, pH — 7,2, pacTBopeHHas yrrnekucnota — 35 mr/n, Wweno4yHocTb —
2,9 mMmonb/n, xectkocTb — 3,5 Mmonb/n, okncnsiemocts — 3,7 mr/n, cepoogopog — 0,1 mr/n, okucnu-
TENbHO-BOCCTAHOBUTENbBHbIN NoTeHumnan — +120 mB. o ocTanbHbIM XMMUYECKMM, a Takke MUKpobuonorn-
YeCKMM MokasaTensm Bof4a COOTBETCTByET TpeboBaHusam [1].

B.2.2 o pe3ynbTaTtam TEXHONOrMYECKNX UCCNeoBaHMIA ONpeaeneHbl creayoLwmne 3Ha4YeHns napameT-
pOB ANS NPOEKTUPOBaHUA (OUNbLTPOB:

— 3arpy3ka — CpedHEe3epHUCTbIN KBapueBbli NecoK, dww = 0,7 MM, dyac = 1,6 MM, dgp = 1,15 MM,
KoadhdmumeHT HeogHopoaHocTn K, = 1,8, BbicoTa cnost H, = 1,0 m;

— CKOpOCTb (hunbTpoBaHNs v, = 7 M/4, npu hopcUpoBaHHOM pexnMe Vg < 10 M/y;

— CKOPOCTb MPOMbIBKN Vq, = 54 Ms/(‘-I'M2), KONMMYECTBO NPOMBIBOK B CyTkKM n = 1, & = 7 mmH = 0,12 v,
NPOAOIMKUTENBHOCTb NPOCTOSA DUNbTPA B CBA3M C NpoMbIBKOW , = 0,33 4.

B.2.3 O6Lwyto Tpebyemyto nroLLaas UNbTPOBaHNS Ag, M, onpenaensiot no TKI 45-4.01-31 (chopmyna (8.1)),
KoTopas nocrie HebonbLUMX Npeobpa3oBaHUN UMEET BUA:

25000

A, = =157,03.
7-(24-1.0,33)-1-54-0,12

B.2.4 Pasmepbl ogHoOro dmnbTpa B nraHe npuHumatotea BL = 3 - 6 m, T. e. nnowaab GunbTpoBaHUS oa-
Horo cunsTpa A, paBHa 18 M (cMm. pucyHok B.5). Konnuvectso dounbTtpoB Ny = 165/18 = 9,2, npuHnmaeTca
Ny = 9. Obwas nnowaap punbLTpoBaHWsA Npu 3ToM cocTaBuT Ag = 18 - 9 = 162 M.

dakTrnyeckas CKOpoCTb PUNbTPOBAHMSA NMPU HOPMarbHOM PEXUME MPU 3TOM YMEHbLUMTCA A0 6,8 m/u.

B.2.5 Mpwn ycnosuu, 4to 0anH GunbTp HaxoamTcst B peMoHTe (N4), CKOpoCTb punbTpoBaHUst Npu dop-
CMPOBaHHOM pexunmMe Vg, M/, no TKI 45-4.01-31 (dopmyna (8.3)) coctaBnseT:

VN, 689

vV, =
* Ny-N, 9-1

=7,65,

YTO AOMYCTUMO.
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B.2.6 PacueT konnyectBa UNbTPYIOLLMX KOMMAYKoB B NIOXHOM OHWLLE CBOOUTCH K ONpeaerneHnto Tpe-
BGyemoli nnoLlaamn n Konm4ecTsa KONMnaYkoB:
a) Tpebyemas nnolazs OTBEPCTUN B Konnadkax A,, M, NP1 YCrOBUM MPOLIEHTHOTO OTHOLLIEHWS NMoLLa-
On OTBEpCTUI B Konnaykax K nnowaaun dpunbtpa p, %, He 6onee 1,2, coctasnseT:
1,2
A=A P _18. 1% _0216;
100 100
6) KONMYECTBO KONNAYKoOB N, NPY YCIOBUW, YTO KOnna4vok nmeet 36 wenen ¢ pasamepamm 0,25x20 Mm,
COCTaBnserT:

0,216

n, = —=1200.
36-0,25-20-10

B.2.7 JloxxHOe AgHuLle COCTOUT M3 NAnT ¢ paaMmepamun 1x1 M. [Ins gaHHoro comnbTpa KONMMYeCTBO NAUT
coctaBuT 18. B kaxkgow 13 nnimMT KoNnM4ecTBO KONMNadkoB AOMKHO ObiTb n, = 1200 : 18 = 66,7; n, npuHMMaeTcs
paBHbIM 64 Konnaykam, pacrnofiaraembiM paBHOMEPHO MO Nrowaan NnuTebl (MO ANVMHE U WupuHe) 8x8 LWrT.
Takum 0b6pasom, Konnayvkm A0oMmMKHbI OblTb pacnonoXeHbl Apyr OT Apyra Ha paccTosHUKU b, M:

/

b: :1
n+1 9

=0,11,

roe nq — KOJIN4eCTBO KOJINavykoB B OOAHOM pAny ,qpeHax(Hon nnnTbl, paBHOE 8.

CyMmapHOe KONM4eCcTBO KOMNMNa4ykoB B punbTpe coctaBut N, = 18 - 64=1152 wr. (pucyHok b.6).
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1 — kamepa NponbLTPOBaHHOW BOAbI; 2 — OpeHaXHble NNWTLI; 3 — noaaepXusaroLme criou;
4 — dunbTpylowwas 3arpy3ka; 5 — xenob ans cbopa v oTBeAEHUSI TPSI3HON NPOMBIBHOW BOAbI; 6 — KaHarm;
7 — nopava BoAbl Nocne aspaTopa; 8 — BoAa Ha NPoMbIBKY; 9 — NpodmnbTpoBaHHasA BOAA;
10 — rpsizHas npomMbiBHasA Boaa (BoAda nocrie NpoMbIBKU punbTpoB)

PucyHok B.5 — Cxema ckoporo punbTpa ¢ KOnnaykoBbIM ApeHaxeM
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B.2.8 Pacxog Boabl Npu NpOMbIBKE Yepes OAMH KOMMavokK qy, M3/q, COCTaBUT:

_Av, 1854

9. =0,84 =0,233 n/c.
n. 1152

MoTepun Hanopa B konnaykax h,, M, B npoLiecce NpoMbiBku onpedensitoT no TKM 45-4.01-31 (dopmyna (7.3)
n 8.1.14), n OHM COCTaBNSIOT:
2
h _415
“ 2.9,81

=0,46.

B.2.9 MpuHAT nogaepx1BatoLLMin Crnow 13 rpasus Bolcoton H, = 0,2 M C KPYNHOCTBIO 3epeH OT 2 40 4 MM
(NS 3aWwmThI LWenen KonnavykoB OT NonagaHns B HUX MENKUX YacTul, UnbTpyoLLen 3arpysku).

B.2.10 lNoTtepsa Hanopa h,, M, B NOAAEPXUBAIOLWEM CIlOoe B npouecce NpoMbiBkM Mo dopmyne (6.5)
COCTaBWUT:

h,=0,08-0,2-54=0,86.

B.2.11 Mpwu ycnosun, 4TO NAOTHOCTL Necka p; = 2,65 T/M°, BOABI ps = 1,00 T/M°, nopncTocTs Mgy = 40 %,
BbICOTa Cnos 3arpyskun H, = 1 M, BennmunHa notepu Hanopa B 3arpyske h,, M, no popmyne (6.6) coctasur:

h, = 2650 -(100-40)-1.102 =1.
1000
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1 — konnayku; 2 — nnuTa; 3 — CoeAnHEeHne NnuT; 4 — MexayaoHHOe NPOCTPaHCTBO;
5 — nogoepxmBatome 6anku; 6 — 3a3op; 7 — KpenexHbin 6onT

PucyHok B.6 — Cxema NnoXHoro gHuwa ckoporo punbTpa ¢ punbTPYHOLWMMU Konnaykamm

B.2.12 Boga nocne npombiBkM ounbTpa OTBOAUTCHA MO COOPHOMY >kenoby, pacrnofioXXeHHOMY Mo OCK
dunbTpa. Pacxos npoMbIBHOW BOAb! M0 Xenoby qrp, m>/c, onpenensawrT no cneayowen dhopmyne:

Gnp = VA, =54 - 18 = 972 M°/4 = 0,27.
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MpuHMMaeTcs xenob ¢ NPsIMOYrofnibHOW BEPXHEN YacTbio U MOMYKPYrNbIM B HWXKHEN YacTu npu a = 1,
K = 2, wnpuHy kotoporo By, M, onpegenstoT no TKIM 45-4.01-31 (dopmyna (8.6)):

2
B, = 2~5£ =0,49=0,5.
1,57 +1

BbicoTa npsimoyronbHon yactu xenoba coctaenseT 0,58, unu 0,25 M, CTONbKO e CoCTaBnseT BbicoTa
MOMyKPYrion YacTu, nonHas BelcoTa xenoba hy = By = 0,5 m.

MuHVMManbHas BbICOTa PacronoXeHnss KPOMOK xenoba Haf NOBEPXHOCTBIO 3arpy3ku AOfKHa CocTas-
natb no TKIM 45-4.01-31 (popmyna (8.8)):

:Ha a, +0,3:@+ 0,3=0,60 m.

H)K
100 100

KoHcTpykTBHO Hy = 0,85 M C y4eTOM TOMLWMHBI CTEHOK Xenoba n HeobxoaMmoro NpoceeTa Mexay ero
HWKHen obpasytoLLen 1 BEPXOM (OUNbTPYIOLLIEN 3arpy3Ku.

B.2.13 lMpuHAT cOOopHbIN KaHan WwupuHon B, = 1 M (gormkHa 6biTe He meHee 0,7 Mm). BeicoTa cbopHoro ka-
Hana H,,, M, usmepsiemasi oT AHa »xenobos 4o AHa kaHana, no TKI 45-4.01-31 (popmyna (8.7)) coctasuT:

2
H,, = 1,73-3/90;321712 +0,2=0,54,

rAe g« — pacxof NPOMbIBHbIX BOA; AN AAHHOTO Npumepa G, = gy = 0,27 m/c.

B.2.14 [lnameTpbl TpybONpoBOAOB, NOABOASALLMX MCXOOHYIO BOAY W OTBOAAWMX punbTpat, onpege-
NS0T NO Pacxoay Y CKOPOCTU ABMXKEHUS BOAbI B HUX:
a) TpybonpoBog, nogatLwmn Bogy Ha Bce unbTpbl:

25000

= ———=0,289m/cnv=12wmc d=500mm;
T 86400

npu q

0) Tpybonposog, nogatoLmi Boay Ha Kaxabin punbTp:

25000
9.86400

B) AMameTpbl TpyOOMNpoBOAOB, OTBOAALLMX (PUNbTPAT M NOAALLMX BoAY Ha (OUNbTPOBaHME MOEHTUYHBI;
r) TpyGonpoBoA, NoAatoLLmMiA Bogy Ha NpoMbIBKY. Pacxon nprHMMaeTcst paBHbIM MPOMbIBHOMY pacxody, T. €.

npw gn, = 54 - 18 = 972 My = 0,27 Mcuv=2wmlic d=450 MM; NpuHATO d = 500 Mwm;

) TpybonpoBoa, OTBOASALLMI TPA3HYI0 NMPOMbIBHYIO BOAyY, NpUHUMaeTca ¢ yknoHom i = 0,01. Pacxog
NPUHUMAETCA paBHbIM NMPOMbIBHOMY pacxoay, T. €. Npu gn, = 0,27 M cnv =129 mc d=500wmMm.

B.2.15 lMoTeps Hanopa npu npombiBKe unbTpa hy,, M, onpegeneHHas B Mecte NpUcoeanHeHns Tpy-
bonpoBoaa nogaun BoAbl B kamepy hunbTpa, COCTaBUT:

hop=hy + hp+ he+h, + h;,=325+50+046+0,8+1=10,51,

roe hy, h,, hy onpegeneHsl paHee;
hr — reomeTpuyeckasi BbiCOTa OT WUCTMHHOIO OHA kamepbl ounbTpa A0 Bepxa COOPHOro
xenoba, m:

hq=12+0,2+1+0,85=3,25;
h, — reomeTpuyeckas BbiCOTa OT AHa pes3epByapa (C 3amacom) OO MCTUHHONO AHa Kamepbl

dunbTpa, M; NPUHUMAETCA MO BbICOTHOM CXEME COOPYXEHW CTaHLMM BOAOMNOArOTOBKM,
B JaHHOM NpuMepe — 5 M.

npu q, = =0,032 m%/c v v=0,93 m/c npuHaTo d = 200 mm;

C yyeToMm noTepb Hanopa Ha BcacbiBaHve, Mo AnMHE HanopHbIX TPyOONpPoBOAOB, a Takke Ha MeCTHble
COMPOTUBNEHNSA TPebyeMbllii HaMop MPOMbIBHLIX HAaCOCOB MPUHMMAaETCA He MeHee 15 M, npoussoauTenb-
HOCTb — paBHO NPOMbLIBHOMY pacxoay.

54



TKI 45-4.01-201-2010

B.3 PacueT ckopbix 6e3HanopHbIX hUNbTPOB C HANOPHLIM a3pPaToOpPOM

B.3.1 PacuyeTHasa cyTouHas NpomM3BoauTENbHOCTb CTaHUMKM BOAONOAroToBKM Q paBHa 900 M.

KaudecTBO BOoAbl XapakTepuayeTcsa cneayolwmmmn nokasatenamu: pH =7, Fe (Fe2+) =5 wmr/n, t=9°C.

B.3.2 MpuHATbI OTKPLITbIE CKOpble hunbTpbl 6€3 XenoboB ¢ Tpems kaHanamun ans céopa n oTBeAeHUs
NPOMbIBHOWN BOAbl — OAHUM LieHTparnbHbIM U ABYMsSI GOKOBbIMU (CM. pUcyHok B.7).

B.3.3 [Ins aspaumv NpMHUMAaEeTCs 3aKpbiTbii aspaTop (CM. pucyHok B.1) ¢ oboraileHnem Bogbl Kucro-
pooom Bosayxa Ao 6 mr/n. B kadectBe pmnbTpyroLLen 3arpy3km NPUHAT KBAPLEBLIN MECOK C KPYMHOCTLIO
3epeH d; ot 1,0 go 1,6 mm n BbicoTon croa 2000 mm. BogoBosayliHas npombiBKa NpUHATa B TpU aTana
¢ napameTtpamu no TKI 45-4.01-31 (Tabnvua 8.3):

— 1 MWH — B3pbIX/IEHNE BO34YyXOM CO CKOPOCTbIO 60 M/y;

— 5 MMH — coBMecCTHasi BO4OBO34yLUHas NPOMbIBKa C Nogayer Bo3gyxa co ckopocTbio 50 M/4 1 Bogbl
CO CKOPOCThbIO 12 M/y;

— 4 MVH — BOAsIHas MPOMbIBKA CO CKOPOCTbIO 22 M/,

B.3.4 CpenHee 3HavyeHne anameTpa 3epeH cunbTpytoLlero matepuana d,,, MM, COCTaBUT:

d, - 1,0+1,6 _
2
Heobxoammas ckopocTb UNbTPOBaHUS Vg, M/Y, 1 kKOadumumneHT ¢ onpeaensioTtes no TKI 45-4.01-31

(dbopmyna (14.1) n rpadpumk, npmBedeHHbIn Ha pucyHke 14.1, cootBeTcTBeHHO). MNpn ¢ = 0,15, ckopocTb
PUNLTPOBAHUA Ve, M/Y, COCTABUT:

o 2,0.6,0
® 0,115:1,3:(26,31-9)

1,3.

6.3.5 Mpyn NPON3BOAUTENBHOCTH CTAHLMN Qe = 900 MY (Qoyr = 21600 M°/cyT) Tpebyemas nrowiaab
dunbTpoBaHNs Ay, M2, no TKM 45-4.01-31 (cdbopmyna (8.1)) cocTaBuT:
A - 21600
®  24.46-1.12.0,08-1.22.0,07-1-0,5-4,6

=204,54.

Mo pucyHky B.7 npuHMMaloTcs WwecTb ounbTpoB € nrowaasio hunbTposaHus 34,1 M? KaKabIi. Mpw wnpwn-

34,1
He cekumn dunbTpa 3 M ero ArnvMHa COoCTaBUT:

=5,61 m; npuHumaeTtca 6 M. MNnowaas dunsTpoBaHNs
oaHoro dunbTpa Byaet pasHa 6 - 3 - 2 = 36 M” (aBe cekuym no 18 M%), obias nnowaak Ay, = 36 - 6 = 216 M,
Vp = 4,4 M/u.

a) 6)

2000

1 — AHvwe dunbTpa U3 HanpsPKeHHOro 6eToHa ¢ hunbTpyloLWMMKU Konnadkamu; 2 — unbTpyoLLas 3arpyska;
3 — nopava ceiport BoAbl; 4 — oTBOA hunbTpaTta; 5 — 0TBOA rPA3HOM NPOMLIBHON BOAHI;
6 — nogava BoAbl Ha NPOMbIBKY; 7 — nofada Bosayxa

PucyHok B.7 — OTKpbITbI ABYXCEKLUOHHbIN CKOPbIA (hunbTp 6e3 xkenobos:
a — BO Bpems GuNbTPOBaHUS;
6 — BO BpeMsi NPOMbIBKU
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B.3.6 lNnowaab X1BOro ce4YeHnst kKaHanoB onpeaensoT U3 YCroBuMSs, YTO pacxod BOoAbl B Kaxaom n3 6o-
KOBbIX kaHanoB cocTtaBnsieT 25 %, B ueHTpanbHoM — 50 % OT NpOMbIBHOrO pacxoaa punbTpa.
B.3.7 YgenbHylo nNpon3BOAMTENBHOCTL KOMMpeccopa AN HarHeTaHus Bosfdyxa B Body Q.. nim®,

onpeaenstoT no gopmyne (6.3):

komn 63.
1,43

MonHas NPOW3BOAMNTENLHOCTL Kommpeccopa Q" m%/4, ONsS AaHHOM CTaHLUMM 0Ge3kenesvBaHus

Komn ?

COCTaBWUT.
QI‘IOJ‘IH QKOMn . ; 0 063 900 56 7
xoun 1000 o , o
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MpunoxeHune B
(pekomeHgyemoe)

Mpumep pacyeTa HaNOpPHOM YCTAaHOBKK 06e3Xene3nBaHus
1 obe3mapraHueBaHUsA BoAbl

B.1 NpousBoanTenbHOCTb YCTaHOBKM — 864 M3/0yT (36 M3/q). KayecTBO BOAbI XapakTepusyeTcs cne-
OyLMMM nokasaTensamu: xeneso — 1,3 mr/n, mapraHey, — 0,45 mr/n, cBoboaHas yrnekucnota — 23 mr/n,
pH — 7,65, Eh — 290 mB, okucnsemocte — 3,8 Mr/n, Weno4YHoCTb — 3,2 MMOSb/1.

B.2 B cooTBETCTBMU C pekOMeHZaLNsIMMK, NOSTyYEHHBIMU HAa OCHOBaHUM Pe3yrbTaToB TEXHOMOMMYECKNX
nccrnegoBaHun, onsa obesxenesvnBaHus M obe3amapraHueBaHusi Bogbl NPedyCMOTPEH HAMOpPHbIA OBYXCTY-
neH4yaTbii PUNbTP, CMOHTMPOBAHHbBIN B O4HOM KOPMyCe, C HamopHbIM aspaTopoM And oboralleHus Bodbl
Kucnopogom Bosayxa (pucyHok B.1). B kayecTBe counbTpytoLen 3arpyskm npegycMOoTpeH KBapLEBbIN NeCOK
C KPYMHOCTbIO 3epeH Ans nepBou ctyneHu ounbTpoBaHus ot 1,0 oo 1,6 Mm n Beicoton cnos 1,5 m; Ans BTo-
pon — KpynHocTbio 3epeH oT 0,7 o 1,2 Mm 1 BeicoTon crnos 1,2 m.

PekomeHgyemas ckopocTb unbTpoBaHuss — 11,5 M/M, NpoAOmKUTENBHOCTL NpebbiBaHNSA BOAbI
B aspaTtope — 1,5 MUH.

B.3 lNoTpebHOCTb B BO3OyXxe AMsi OKUCIIEHMS XXenesa 1 MapraHua onpegensitoT no pesynbratam uccne-
OOBaHWU HenoCpeaCTBEHHO Yy UCTOYHMKA BOAOCHaOXEeHWs, NCxoasd M3 4Yero Onpeaensior npovu3BoauTesb-
HOCTb KOMMpeccopa.

B.4 BbicoTa aspaTtopa NpYHUMAETCS paBHOW 3 M, NMpU NPOAOIPKUTENBLHOCTM NpebbiBaHUS BOAbl B HEM f,
paBHOM 1,5 MUH, ero BMecTumMocTb W, M°, cocTaBuT:

- qt, _ 36-1,5 0.9,
60 60
Wa 019 2
Mnowaab aspatopa cocTaBuT: A, = m =—— = 0,3 M, ucxoas U3 4Yero ero gnameTp NpUHNUMaeTCcH

D, =0,6 m.
B.5 lNnowaab dunbTpoBanns A, , M2, onpefensiT, UCXxoasa U3 pekoMeHayeMon CKOpoCTU (punbTpoBa-

HUsA Vg = 11,5 M/4, a Takke pacxoaa ycTaHoBKM g = 36 M.

A=T = 30 _343
1% 11,5
MprHMMaeTcs HanopHbIN PUNBLTP AMaMeTpoM 2 M C NnoLlaablo hunsTpoaHus 3,14 M2
B.6 [peHaxHas cuctemMa npuHATa B BUae BOSOMNPOHULLAEMOrO AHMLA U3 MOPUCTOro nonnmepobeToHa.
MpombiBKa OUNLTPYOLWMX 3arpy30K MNpegycMaTpuBaeTCss BOLOM MOOYEPEnHO ANs KaXOoW CTyneHu
PUNbTPOBaHUSA CO CKOPOCTL: 50 M/4 — Ana nepsont U 43 M/4 — ANs BTOPOW CTYNEHU U NPOAOIHKUTENb-
HOCTbIO COOTBETCTBEHHO 7 U 5 MUH (TOYHbIE MapamMeTpbl MPOMbIBKM YCTaHaBMMBAKOT NP 3KChnyaTauum).
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-
1 — coxaTbln BO3OyX; 2 — ncxogHasa Boga; 3 — aspaTtop; 4 — BaHTy3; 5 — dunbTp obezxenesnsaHns;
6 — unbTp obeamapraHueBaHus; 7 — KOpMyc ABYXCTyneH4yaToro unbTpa;
8 — TpybonpoBop, WamoBbIX BOA; 9 — KONNEKTOp OTBOAA BOAbI NOCNE NPOMbIBKY;
10 — BO3ayx Ha npombiBKy; 11 — BoAa Ha NpombIBKY/0TBOA hunbTpaTa

PucyHok B.1 — YcTtaHoBKa o6e3xene3nBaHusa u obeamapraHueBaHusi BoAbl
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MpunoxeHwne I'
(cnpaBo4Hoe)

Mpumep pacyeTa cpoka akcnnyaTtauum Bogo3sabopa
c oGe3xenesnBaHmem B BOAOHOCHOM nnacTte

1 O6bem aspuvpoBaHHOW BOAbI, BBOOUMLIA B 3aKauHble CKBaXKWHbI, OObIMHO COOTBETCTBYET CYTOYHOM
NPOU3BOAMUTESNBHOCTU CKBaXMUHbI Qp, M. Mpu ycrnosuu, 4to Tonbko 10 % obbema nop, KoTopble HanonHeHbl Qq,
noaBep)XeHbl KofibMaTaLMm COeANMHEHUSIMM XXeres3a U MapraHua, 3ToT 06beM COCTaBUT, m>:

W=0,1Q. (r.1)

Mpu npeanonoxeHnn, YTO CKBaXkMHa BbINAET U3 cTposi, ecnu 50 % atoro obvema (1. €. 50 % ot obLyero
obbema Nop OKUCNIUTENbHOM 30HbI) ByayT 3aKONbMaTUPOBaHbI, @ NAIOTHOCTb XKENe3McToro ocagka cCocTaBuT
p, T/M®, TO 10 OCTAHOBKM CKBaXWHBI BbINAZET CrieayloLLee ero KONMYecTBo, T:

m =0,5:0,1Qqp (r.2)
nnm m = 0,05Qp.

I".2 F0p0BOE KONMYECTBO BbINaJaloLLEro ocaaka B cyTku M, T/rof, Npy N3BECTHOM COAEPXaHUM Xere-
3a, mMr/n (r/m*), cocTaBuT;

Q,, -365Fe
M=—— (r.3)
10
Cpok dyHKUMOHUPOBaHUS BOA03abopa A0 0Tkasa CKBaXKWHbI T, NeT, onpeaenstoT no opmyne
0,05Q
T = % = —CppFe' (r.4)
Q365 ¢

MnoTHOCTL Ocafka xenesa p, T/M%, uameHsieTcs co BPEMEHEM, NpY BCKPbITUN CKBAXXMH ObINN HangeHbI
ocagkv B BMAE remaTtmta C NNoTHOCTLIO p = 5,2 /Mm%, Ecrin NPUHATL € 3anacom p = 2,8 /M3, TO MOXHO cun-
TaTb, YTO MPOJOIMKUTENBHOCTL paboTel Bogo3abopa T = 383,6 - (1/Fe). MNpu cogepxxaHum B Boge Bogo3abo-
pa Xenesa, paBHOro 3 Mr/rn, Cpok akcnnyaTauum Bogosabopa coctasuT 128 ner.
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MpunoxeHue [
(pekomeHgyemoe)

Mpumepbl pacyeTa peareHTHOM 06paboTkn BoAbI

0.1 PacuyeT coopyxeHui ansa Mu3aBeCTKOBaHMA BOAbI

[.1.1 KauecTBO BOAbl XapakTepuayeTcsl Crieayowmnmmn nokasaTensMu: cogepaHme xenesa — 2,3 mr/n,
wenoyHoctb — 0,82 mmone/n, pH — 6,5, 4To He cooTBETCTBYET Npeaenam NPUMEHMMOCTU MeToda punbT-
POBaHWsI C YNPOLLEHHON aspaumen onsa obeaxenesmBaHus Boapl.

MpenBapuTenbHbIMU NCCNeaOBaHUSIMM yCTaHOBNEHaA Heobxoaumas o3a M3BecTw, paBHas 11,2 mr/n,
obecneuynBatoas noebleHne pH 1 ysenmyeHne WwenoyYHoCT Boabl.

[.1.2 TNpuHATO MOKpOe XpaHeHue u3BecTu B Buge usBecTkoBow cycneHsmn 30 %-HOW KOHLEeHTpauuu,
NMoCTaBNSIEMON Ha CTaHUMIO aBTOTpaHCNoOpTOM B Gakax-xpaHunuvuwax. [NpegycmaTpuBaeTtcst 6apboTuposa-
HWE N3BECTKOBOW CYCMEH3UN CXaTbIM BO34YXOM.

Pabouyto cycneHauio M3BECTKOBOIO MOSoKa C 4 %-HOW KOHLIEHTpauMen roToBAT B pacxOfHbIX Bakax
paszbaBneHmem 30 %-How cycneHsmu BodoW. [ns npefynpexaeHus OCaXAeHUs 4acTul, U3BecTu npeay-
cmaTpmBaeTcs nMbo NnocTosiHHOe BapboTupoBaHMe BO34yXOM, NMnMbo nepemMeLlinBaHme ¢ MOMOLLbIO MeELLIarKu.

1.1.3 MNoTpebHyto BMECTUMOCTL BaKoB-XpaHUMHLL, M3BECTKOBOro Mosioka W, M, onpenensioT no doopmyne

QTL,

W =" @.1)
P10 000b,p

roe Q — CyTOYHas MPOU3BOANTENBHOCTb CTAHLMMW, MY/CYT;
T — MPOOOIMKNUTENBHOCTb XpaHeHUs peareHTa, npuHumaetca 30 cyT;
O, — NpuHATasn gosa U3BecTu, Mr/n;
10 000 — nepeBoOLHON KO3IPULINEHT;
b — KOHUeHTpauus cycnensnn, 30 %-Has;
P — NMOTHOCTb CycreH3uu, paBHast 1,1 T/m>;

TaknMm o6pa30M nony4aroT:

_22660-30-10,2 _,,
*~710000-30-1,1

MpyHumatoTes ABa Gaka-xpaHunuiia. Mpu rmybuHe 6akoB-xpaHunmLL, h paBHoOM 2 M 1x obLuas nroLLaab Aoy, COC-
TaBuT 10,5 M%, NroLLaak ofHoro 6aka coctasuT: A= 10,5/2 = 5,25 M, pasMepbi B nnaHe —2x2,65 M° (OKPYTEHHO).
[.1.4 BmecTMMOoCTb pacxogHblx 6akoB W, M, onpenenstoT no opmyrne

_ qw tlDM

= , 2
® 10 000bp (H2)

roe g, — pacyeTHasi NPOU3BOAUTENLHOCTb CTAHLMK, M/Y;
t — Bpewms, Ha KOTOpoe 3aroTaBnMBaloT paboumii 06BbEM N3BECTKOBOrO MOJOKA; NPUHMMaroT 12 y;
b — KOHUEHTpauusi N3BBECTKOBOro MOJoka, 4 %-Has;

~94417-12.10,2

= 2,9.
10 000-4 -1

MprHMMaloTCA ABa NepeMEHHO AENCTBYOLWMX 6aka ¢ pacyeTHOM BMECTUMOCTbIO 2,9 M KaXkablN.

IMpm BbicoTe Baka Mo cycneHswmn 2 M noLaab oaHoro 6aka coctasuT 1,45 M, pa3mepbl B nnaHe — 1x1,5 m.

0.1.5 [Ina 0o3npoBaHusa NpUroToBrieHHOrO B pacxoHblx 6akax M3BeCTKOBOro MOSioka B BOOy npeay-
CMaTpuMBalOTCS Hacocbl-g4o3atopbl Tuna HL, nossonsolme perynmpoBaTtb pacxof B npoLecce JKcninyara-
unn (M3MeHEeHVe ANvHbl Xo4a NiyH)Xepa BPYYHYHo Npu OCTaHOBKe Hacoca).

lMponaBoamnTenbHOCTL Hacoca-Ao3atopa q, ,, M/, onpenenstoT no dopmyne

9.7
__ 98, 3
%s = To0mis (0.3)

roe p — ponsa aktueHom Yactn CaO (60 %);
~944,17-10,2 _04

9a=700.60.41
60
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MpuHumaeTcs Hacoc-go3aTtop mapku HL, 400/16.

[.1.6 bapboTnpoBaHme Bo3ayxom, npegycmaTpMBaeMoe B Dakax-xpaHunuiax, npuHMMaeTcs ¢ yaenb-
HbIM pacxofom Bo3agyxa 10 J'I/(C'M2).

Pacxop Bo3Ayxa, M*/MUH, COCTaBUT:

60
1000

Q, =iAn- (a.4)
roe i — WHTEHCUBHOCTb MOoAdaun BO3ayxa;

A — nnowaab ogHoro 6aka-xpaHUnuLLa;

n — konn4yectBo 6aKoB;

Q, -10.525.2.-%9 _g3
1000

MpuHMMatoTCcs OBe BO3OyXOAyBKM — ofHa paboyasi, ogHa pe3epBHasi.

0.2 PacueT coopyXeHUi peareHTHOro Xo3siMcTea Ansa o6paboTku Boabl NepMmaHraHaToM Kanus

0.2.1 KayectBO BOAbl XapakTepusyeTcd crnegylowmmn nokasatenamu: xeneso — 1,4 mr/n (B Tpex-
BaneHTHon cpopme — 0,2 mr/n), mapraHey — 0,3 mr/n, pH — 7,6, pactBopeHHas yrnekucnotra — 30 mr/n, we-
NOYHOCTb — 2,4 MMONb/N, XecTkocTb — 3,5 MMonb/n, okucnssemocts — 7,1 mr/n, ceposogopog — 0,2 mr/n;
OKMCINNTENBbHO-BOCCTAaHOBUTENbHbIN NoTeHuman — 60 MB. o ocTanbHbIM XMMUYECKMM, a Takke Gakrepuonory-
YeCKMM MOoKa3aTensaM BoAa COOTBETCTBYET TPeOOBaHMAM, NPEAbABNSAEMbIM K BOAE NUTHEBOrO Ha3HaYeHus.

[.2.2 TexHONOrM4yecknmMmn UccneaoBaHMsIMn HeNoOCPEACTBEHHO Y MUCTOYHUKA BOAOCHaOXEHNS YCTaHOB-
NEHO, YTO Ansa JocTmkeHusa Tpebyemoro adpdhektTa BOAOMNOArOTOBKM HEODXOOANMMO UCNONb30BaHNE OBYXCTY-
neH4aToro omnbTpoBaHMUs.

Ha nepBow CTyneHyn o4MCTKM HEOOXOOAMMO MOBBLICUTE OKWUCIMTENBbHO-BOCCTAHOBUTESNbHBIA MOTEHLMan
BOAbl HA HEOOXOAMMBIN AJ1S1 OKACIIEHUS aMMOHWS ypoBeHb. Kak nokasanu npoBeAeHHbIE OMbITbl, 3TO MOXeT
OblTb AOCTUrHYTO 3@ CYET MNPMMEHEHMS UHTEHCUBHOWM aspauumn u go3nposaHHon nogayn KMnO,. PekomeH-
ayemasi gosa KMnQO, coctaBnsieT 0,7 mr/n. Pacxog KMnO,4 1 nogbop HacocHoro o6opyaoBaHnsa npom3sogar
n3 pacdeta 1,5 mr/n (c 3anacom n3-3a HENOCTOSAHCTBA KAYECTBEHHOIO COCTaBa BoApbl).

[.2.3 OcHoBHbIMK anemeHTamn 6noka npurotoBneHms KMnO, sBnsoTcs: ©aku ons npuroToBreHUs
paboyero pacteopa KMnQy,; ycTpoicTBa A4S NepeMeLlnBannst pacTBopa, npegHasHavyeHHble Anst UHTeHCK-
dorKaumm npouecca pacTBOPEHNS; A03MPOBOYHbIE HACOChI; CKNag peareHTa.

Pacxog pactBopa KMnQ,, ni/c, onpegenstoT no dopmyrne

q, 0
_ G 5
% = 36000 (A.5)

roe [, — nosa KMnO,, r/v’;

C — KoHUeHTpauusa pabodero pacTeopa, /1.

KoHueHTpaumto paboyero pactsopa KMnO, npuHmumatoT B npegenax ero 20 %-Hon—30 %-Hon pacTtso-
pyMOCTM Mpu daHHow Temnepatype. [Npu Temnepatype Boabl 20 °C koHUeHTpauus paboyero pacteBopa
KMnO, coctaensiet 11,3 r/n, a ero pacxog —

q - 1931,3:15

" 3600-113

0.2.4 PactBop KMnQO, roToBAT B paCTBOPHbIX (OHM XXe pacxogHble) bakax.
BwmectumocTb 6akos W, g, M, onpefensoT no dopmyne

=0,07 n/c.

q.tA
S, o) .6
P° 10 000bp (1)
roe ¢ — NpoAOIMKUTENBHOCTL PaboTbl CTaHUMKU, Ha KOTOPYH paccunTbiBaloT 06bem pactBopa KMnOy

ONs OQHOro 3aTBOPEHMS, Y; MPUHUMALOT £ = 12 y;
b — koHueHTpauus pabodero pacteopa KMnO,4 B pacxoaHbix 6akax, %;
p — NNoTHocTb pabouero pactBopa KMnOy, T/m?;
~1931,3:12:15 _31

W = oo 2 b0
"5 100001131
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K ycraHoBke nmpuvHMMalOT ABa nonepemMeHHO paboTarolmx pacxofHblx G6aka. Pasmepbl kaxgoro pac-
xoaHoro 6aka — 1,5x1,5x1,5 M°. BMecTUMOCTb pacxoaHoro 6aka coctaensieT 3,4 m°.

[.2.5 lMNMepemelumBaHne paboyero pacTeopa B pacxogHblx 6akax OCyLLeCTBSETCA KOMMPECCOPOM, KO-
TOpbI NoAOMpatoT NO MHTEHCMBHOCTM NOA4AYM BO34yxa, paBHOW 4—5 n/c-m. MpuHMmaloT aBa Komnpeccopa
mapku CB-0,6/12 (oguH paboumnii, oguH pe3epBHbIN).

Ons posnpoBaHusa pacteopa KMnO,4 npvHUMatoT Hacocbkl-go3aTopbl (0anH pabounii, 0anH pe3epBHbIN)
mapku HI 2,5 160/25.

Y3en npurotoeneHnst n aosmpoBaHusa pacteopa KMnO,4 pasmeltaetcs B GUnNbTPOBanbHOM 3are CTaHLuMW.

0.2.6 CytouyHasi notpebHocTb KMnO, cocTtaBnsieT 69,5 kr; MmecayHasa noTpebHocTb — 2085 kr. [ocTas-
ka KMnQO, npegycmaTpuBaeTcsi B CTasnbHbiXx GapabaHax maccon 60 kr. Tpebyembli MeCAYHbIA 3anac co-
crasnseT 35 6apabaHos.

XpaHeHue 3anaca KMnO, npegycmaTprBaeTcs Ha Cknaje peareHToB CTaHLMM BOAONOArOTOBKM.
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MpunoxeHue E
(pekomeHgyemoe)

Pacuer coopyx(el-wlﬁ no 06pa60TKe NMPOMbIBHbLIX BOA4 U 06e3BOXMBaHUIO OcagkKa

E.1 PacuyeT oTCTOMHMKOB

E.1.1 PacyeTHasa npon3BoanTENbHOCTb CTaHUMM C YH4ETOM pacxoda BoAbl Ha COOCTBEHHbIE HYXAbl CTaH-
unm coctasnsiet 13 250 M3/cyT. [ns yaaneHusa n3 Bodbl xenesa, cogepXaHue KoToporo coctaenseT 3 mr/n
(Npy Hanmuuum TpexBaneHTHoro xernesa B konuyectse 0,4 mr/n), NpegycMOTpeHo (bunbTpoBaHWe C ynpo-
LLIeHHOW aspauyen Ha LWeCTn CKOpbiX 6e3HanopHbIX unbTpax, NPOMbIBKa KaXKOoro U3 KOTOPbIX OCYLLECTB-
naetcs 1 pas B 2 cyT. B pesynbtate mccnegoBaHui, BbINOSIHEHHbLIX HEMOCPEACTBEHHO Y MCTOYHUKA BOLOO-
CHabXeHus1, yCTaHOBIEHO, YTO MOCNE OTCTaMBaHWA B TedeHne 12 4 ocBeTNeHHas Bo4a C COAepXaHUeM xerne-
3a B cpegHeM 6 Mr/n MoXeT paBHOMEPHO nepekaymMBaTbCsl B ONIOBY COOPYXEHUI C pacxogom He Gonee 5 %
OT pacxofa Bodbl, NOCTYNaLWEN Ha cTaHuuio obedxenesnsaHus. B pesynbtaTte 3T0ro UCXogHoe coaepxa-
HWe xernesa B BoAe, NocTynatLen Ha hunbTpbl, yBenuyuntcs (okpyrneHHo) Ha 0,3 mr/n.

E.1.2 Cncrema o60poTa NpOMbIBHbLIX BOA BKIHOYAET:

— nogayy NPOMbIBHbIX BOA OT NPOMbIBKM (PMUNbTPOB B OTCTOMHUKMY;

— OCBeTeHne BoAbl B OTCTONHUKE;

— nepekayKy OCBETNEHHOM BOAbI B UCXOOHYIO BOAY, MOCTYNarLLyo Ha ounbTpsl;

— YMMOTHEHWe OCajKka B OTCTONHUKE;

— nepekayky ocafka Ha LnaMoBble NNoWwaakn Ans o6e3soxmBaHns.

E.1.3 OTCTOMHUKM NPUHUMAIOTCS CTaTUYECKME, MPAMOYrofbHble B MMaHe, C NPU3MaTu4eckumMmn aHuLa-
MU (pyucyHok E.1).

E.1.4 MNpwn npogomkntensHocT omnbTpoumkna 48 4 yCTaHOBIEH PEXUM NPOMbIBOK (OUITbTPOB, NPU KO-
TOPOM €Xe[HEBHO MPOMbLIBAOTCH TPWU PUNbTPa, M Tak noodepedHo. NepepbiB Mexay MPOMbIBKaMU Tpex
NPOMbIBaeMbIX 3a CYTKN (PUNbTPOB cocTaBnseT 8 4, Mpu 3TOM OAMH OTCTOMHUK B TEYEHME CYTOK NpUHUMaeET
MPOMbIBHYKO BOAY OT MPOMbBIBOK ABYX (puMnbTpOB, Hanpumep MNepBOro u TpeTbero, a BTOPOW — BTOPOro
dunbTpa, Ha cregylwuii AeHb NepBblil OTCTOMHUK NPUHUMAET MPOMbIBHbIE BOAbl OT MPOMbIBKMA MATOrO
dunbTpa, a BTOPON — OT 4eTBEPTOro v wectoro. Limkn paboTbl kaxxgoro OTCTOMHMKA, T. €. NPOAOIKMTENb-
HOCTb ero paboTbl Mexay odYepedHbIMW NpMemMamMu NPOMbIBHOW BOAbl OT pasHbiX UMbLTPOB, NPUHMMAaeTCH
paBHbIM 16 4, B KOTOpbIE BXOAAT criedytowme onepaumm: npuem npoMbiBHbLIX BOA U UX OTCTamBaHWe (OKpyr-
neHHo 12 4) n nocregyloLlas paBHoOMepHas nepekavka OCBETNEHHON BOAbI B rOMNIOBY COOPYXEHUN (4 4).

3050

2950

3000 3000 3000 3000

1 — cbopHbI TPy6ONpPOBOA OCBETIEHHON BOAbI; 2 — NnepenuBHble TpyGonposoabl

PucyHok E.1 — OTcTOMHMKM 06OPOTHOrO BOAOCHaGKeHUA
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E.1.5 O6bemM OTCTOMHMKA COCTOMT N3 30H: OCBETIIEHUS, 3ALLMTHONM M YNNIOTHEHNST ocagka.

O6beM 30HbI ocBeTneHust NpuHuMaeTcst Ha 20 % Gonblue pacdeTHOro obbema BOAbl OT OOHOWN Npo-
MbiBkM. O6beM 3aLMTHONM 30HbI ONpeaensieTcs u3 pacyeTta ee BbicoThl, paBHou 0,8—1,0 m.

30Ha ynnoTHeHUs paccunTbiBAETCA Ha Npuem ocagka B TedeHune 14 cyr.

[HO ceKuMn OTCTOMHUKOB AOMKHO UMETb YKIOH B 45°-50°.

BbicoTa oTCTOMHMKa cocTaBngeT oT 5 oo 6 M. Paamepbl CekuMn OTCTOMHUKOB B MraHe MpUHUMAKOTCS
4,5x4,5; 4,5x6 nnn 6x6 M, OTCTOMHUKLA MOTYT ObITb O4HO-, ABYX- UM YETLIPEXCEKLMOHHLIMU B 3aBUCUMOCTH
OT o6 bema NPOMbIBHbIX BOA, OT O4HOM NPOMbIBKM huibTpa.

E.1.6 Kaxgpih N3 OTCTOMHUKOB pacCUYUTbIBAETCS Ha NpUeM BoApbl OT NPOMbIBKM ogHoro dounbTtpa. MNpu cko-
pOCTM MPOMbIBKM 54 Mm/4, nnowagn dunbTpoBaHust 18 M2 1 NPOOOIMKUTENBHOCTU MPOMbIBKM 6 MUH, T. €. 0,1 y,
obbem 0TBOANMON NOcne NPOMbIBKM hunbTpa BoAbl B OTCTOMHUK cocTasnseT: Wy, = 18 - 54 - 0,1= 97,2 M3,
¢ ydyeTom 20 %-Horo 3anaca — 116,64 M>. Mpu rnybuHe 30HbI OCBETMEHUS, paBHOW 2 M, Tpebyemas nno-
Wwagb OTCTOMHUKA cocTtaBuTt 58,32 M2, [MpnHUMaTCa ABYXCEKLUWNOHHbIE OTCTOMHUKU C pasMepamMu B nraHe
Kaxkgow cekuun 4,5x6,0 m 1 obwmmmn pasmepamm 6x9 m (54 M2). 'MybuHa 30HbI OCBETNEHUS NPU 3TOM CO-
ctaBuT 2,16 M. Mexay 30HamMun OCBETNIEHUSA M YNIIOTHEHUsSI OcafKka MpegycMaTpuBaeTCsa Takke 3alumTHas
30Ha BbicoTon 0,8 m.

E.1.7 Heob6xogmMmMoe KOnM4ecTBO OTCTOMHUKOB Norc ONPeaensitoT no opmyne

T N.n

Nope ==, (E.1)

CT

roe Tore — pacyeTHOEe Bpems Lukria paboTbl OTCTOMHMKA, Y; NPUHATO 16 u;
Ny — KONMMYeCTBO (PUNLTPOB Ha CTaHLUK,;
Npp  — YWCINO NMPOMBIBOK KaX40ro ounbTpa B CYTKY;
Ter — NPOOOIDKUTENBHOCTL PabOThl CTaHLIMM B TEYEHME CYTOK, Y, (MpK KPYrIoCyTO4HOM pabote — 24 4).

N _16-6-0,5 _
24

KonnyecTtBo OTCTOMHMKOB NPUHMMAETCS paBHbIM 2.

E.1.8 Pacxog nepekayunBaeMoi OCBETNEHHON BOAbI OOIMKEH COCTaBMsATbL He 6onee 5 % oT pacxoga uc-
XOOHOW BOAbI, NOCTyNatoLLen OT HACOCOB NePBOro Nnogbema.

Mcxoga us atoro, onpeaensioT NPoAoIHKUTENBbHOCTb NepeKaYykn OCBETIIEHHOW BOAbI U3 OTCTOMHUKA t,, Y,
N Npom3BoaaT Noabop HAaCOCOB NepeKayku:

2.

w._ -100
AL My (E2)
5q,
roe Wh,, — obbem Boabl OT MPOMbIBKM OAHOIO hunbTpa, me:
Q. — pacyeTHasi NPON3BOANTENBHOCTb CTaHLMK, M.
- 100,7-100 _352~4u.
5.552,08

MPON3BOANTENBHOCTL HACOCOB NEpeKaykii OCBETNEHHON BOAbl U3 OTCTOMHMKA HAa PUILTPLI G, MY,
onpefensioT no dopmyne

W, 1007
=—*=—"—=25175, E.3
W=7 2 (E.3)
YTO cOCTaBnsaeT M~‘100 ~ 4,6 % oT q,.
552,08

E.1.9 YganeHne ocagka M3 30Hbl YMOTHEHMS B 3aBUCMMOCTU OT MECTHbIX YCINOBUIMN MOXET ObITb ruapo-
CTaTU4YECKNM MK C NOMOLLIbIO HACOCOB. Bpems nepekadkn ocagka pekomeHngyetcsa npuHumats 30—40 MuH.

E.1.10 OTCTOVHUKM 0BOpyaytoT NEPENMBHBIMU U CNYCKHbIMU Tpy6amun. B nepekpbITUAX OTCTOMHUKOB
npeaycmaTpyBaloT 3aKpbiBalOLLMECS JTHOKM ANS CMycKa B OTCTOMHUK W YCTaHOBKM NpnbopoB aBTomMaTtu3aumm,
BEHTUNSALMOHHLIE CTOSIKM M OTBEPCTUS A4St oTOopa npob.
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B Tpybax, TpaHCNOpTUPYOLWMUX OCanoK, AOMMKHbI OblTb NPEeAyCMOTPEHbI PEBU3MU U BO3MOXHOCTb WX
NPOMBbIBKM OT OCEBLLUErO ocaaka.

E.1.11 YpaneHue ocagka M3 OTCTOMHUKOB Ha LUNaMoBble nnowagkm (1 pas B CyTKM U3 Kaxgoro oTcTom-
HWMKa) PEKOMEHAYETCS OCYLLECTBMATL Cpa3y e nocrie nepekayky OCBETIIEHHOW BOAbI B FONIOBY COOPYXKEHMWN
nepen NpMeMoM BOAbI NOCIe NPOMbIBKM o4epeHoro dpunbTpa.

E.2 PacuyeTt HakonuTenen

E.2.1 NcxoaHble gaHHbIE:

— NPOU3BOANTENBHOCTb CTaHUMM obelxenesmsaHns — 10 000 M3/cyT;

— COCTaB COOPYXXEHWI AN OCBETNEHMS BOAbI — OTCTOMHMKM NPOMbIBHbIX BOZA (2 LWT.);

— cofepxaHue B3BeLLEHHbIX BELLECTB B UCXOOHOM BoAe (B NepecdeTe Ha ruapokeu xenesa) — 6,3 m/n,
NMOCTOSIHHO B TEYEHUE roa.

E.2.2 Pac4yeT npegycmaTpmBaeTCcs Ha ABa BapuaHTa:

— HakonuTenb, paboTatoLwmin co cOpPOCOM OCBETIIEHHOW BOAbI B 3MMHUI NEpUo nog, Crioem NbAaa;

— HakonuTernb, paboTatoLmMii B 3MMHUIA NEpUoZ TONMbKO Ha NpueM ocagka 6e3 copoca OCBETNEHHONM BOAbI.

E.2.2.1 PacyeT BMECTUMOCTM Hakonutens, paboTarollero co cOpocom OCBETNEHHON BOAbI B 3UMHUN
nepuog nof croem nbda NpousBoasT criegyowmm obpasom.

MpuHUMatoTCs OBE CEKLMM HAKOMUTENS.

BmecTtumocTb AByx cekumn HakonuTens W

Hak’

M°, onpegensitoT no dopmyrne (10.1):

WHaK=0,867-100006,3- L + L + L + L +
24 (100—69)~1,24 (100—69)~‘I,24 (100—69)-1,24 (100—69)-1,24

+ 1 + L + L + ! + 1 + ! =
(100-69)-124  (100-70)-124 (100-71)-123 (100-72)-122 (100-74)-1,19 (100 -85)-1,11

=229,5 - (0,026 + 0,026 + 0,026 + 0,026 + 0,026 + 0,027 + 0,028 + 0,030 + 0,033 + 0,06) = 2299,5 - 0,308 = 708,25.

O6bem HakonuTens NnpuHMMaeTcs paBHbiM 710 M.

E.2.2.2 BmecTMMOCTb Hakonutens, paboTatowero 6e3 cbpoca OCBETNEHHON BOAbl B 3UMHUIA Nepuog
COCTaBWT:

— 3UMHUI nepmog (HosA6pb — MapT):

T,=150cyt, T, =9,5 mec., C;, = 6,3 mr/n;

— NeTHWI nepuog, (MIOHb — OKTABPb):

T,=60cyrt, T, = 11 mec., C; = 6,3 mr/m;

— BECeHHu nepuog (anpenb — man):

T,=60 cyt, T, = 11 mec., C; = 6,3 mr/n.

MpuHMMaloTCa OBE CEKUMM HAaKONMUTENS.

E.2.2.3 O6bem Hakonutens, npegHasHa4yeHHoro Ans npuemMa ocajgka AecsiToro roga akcnnyartauum, rno
XapakTepHbIM Nepuofam roga B cOOTBeTCTBUM ¢ popmyrnon (10.2) cocTaBuT:

_ QT,C, .
10*-(100-P)-p "’

— 3UMHUI Nepuog
10 000-150-6,3

o =83,13 M°;
10%-(100-89,4)-1,0725
— NeTHe-OCEeHHWU nepuoa
- 410 000-155-6,3 = 46,51 M°;
10*-(100-81,5)-1,135
— BECEHHUI nepuog
10000-60-63  _ 16,93 M°.

™ 7 10%-(100 —80,5)-1,145
O6bem HakonuTens Ansi npuema rogoBOro KoNIM4ecTBa ocagka AeCSToro roga CoCcTaBuT:
Wio = 83,13 + 46,51 + 16,93 = 146,57 m°.
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BmectumocTb Hakonutenst Wi, M°, onpegensioT no dpopmyne (10.2):

W... =10".10000-365-6,3 - L + L + L + L +
(100-69)-1,24 (100-69)-1,24 (100-69)-1,24 (100-69)-1,24
1 1 1 1
+ + + + +146,57=716,85.
(100-70)-1,24 (100-71)-1,23 (100-72)-1,22 (100-74)-1,19

E.3 PacueT nnowanok samopaxmBaHuA

E.3.1 VicxogHble gaHHblE:

— NPOWN3BOANTENBHOCTb CTaHUMM obezxenesmsaHns — 10 000 M3/cyT;

— cogepXaHue B3BeLUEHHbIX BellecTB — 6,3 Mr/n (Mo rmgpokeunay xenesa).

XapakTepHble nepvoapbl roaa U cpegHecyToyHas TemnepaTypa Bo3gyxa no Mecsiuam nepuoga ycToun-
YMBOrO MOPO3a:

— BECEHHWU — anpenb, Maw;

— NeTHe-0CEeHHUIN — UIOHb, MI0Sb, aBrycT, CeHTAOPb, OKTAOPD;

— 3UMHUIA — HosOpb (—4,1 °C), aekadpb (—10,4 °C), aHBapb (—13,8 °C), dhesparnb (—13,2 °C), mapT (6,8 °C).

CocTtaB COOpYXeHWUI Onsi OCBETNeHUs BOAbl — [Ba OTCTOWHMKA NMPOMbIBHbLIX BOA. ONUTenbHOCTb Ha-
KannuBaHus ocafka Ha nnowaakax 3amopaxmeaHusa 6e3 BolBo3a — 2 roga.

E.3.2 PacueT rofoBoro o6bema YnrioTHEHHOTO Ocajka Ha BeCeHHWX nnowagkax Wi, M°, u neTHe-

oceHHux nnowagkax Wi, M3, cnegyeT npou3BoauTb no cdoopmyre (10.4):

B 10 000-61-6,3 _
8 10000-(100—85)~1,11
roe T, — ANUTENbHOCTb NoJayn ocadka Ha BeCeHHWe Nnollaaku, pasHas 61 cyT;

Py 1 ps — onpepensioT no Tabnuue 10.2 Ana ANUTENBbHOCTM YMNOTHEHUA ocaaka Ty Ha BECEHHUX
nrowagkax, paBHon 6 mec.;
3 10 000-153-6,3 B
10 000- (1 00- 89,4) -1,075

’

roe T, =183 cyT;
T, =2,5 mec.
E.3.3 opgoBon 06beM HEYNIOTHEHHOrO OCajKka Ha 3MMHUX NIoLlazKax, NnoaBepraemMbiX 3amMopakmBa-
HUO W,, M°, Heo6xoamumo onpegenate no gopmyne (10.7):
QT.C, 10 000-151-6,3

- - - 2,62
10*-(100-P,)-p, 10000-(100-96,5)-1,04

roe T,=151 cyT;
T,=0;
ps — no 10.2.4;
P, — no pucyHky E.2.

E.3.4 Pac4yeTHbIi Cron ocagka Ha BECEHHUX M FIETHe-OCEeHHUX Mrollagkax nepen 3amopakMBaHUEM
HeobxoamMo onpegensatb no dopmyne (10.6) Ans NATM MecsaueB YCTONYMBOIO MOpPO3a:

St=4,1-30+10,4-31+13,831+132-28+6,8 31 =123 + 322 + 428 + 370 + 211 = 1454,
H,, . =0,0017 1454 = 0,65 m.

MonesHyto nnoLaab BECEHHUX Ag, M2, 11 FIETHE-OCEHHIX Ano, M2, nnoLanok onpeaenstoT no gopmyne (10.5):

® 0,65
=8 i3,
0,65
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100 \
90
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*
80
n
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T
X 70 \\
|y
om
60
50

1,0 1.1 1,2 1,3 1,4 1,5 1,6

MnoTtHocTb p, T/M®
PucyHok E.2 — 3aBUCMMOCTb NNOTHOCTU OCajKa OT ero BMaXHOCTU

E.3.5 NMonesHyto nnowaas ogHon cekumm A, Vi onpegensoT no gopmyne (10.8) npy ycrosnmn W = 12 M
W pacyeTHbIN Cron ocagka heg, M, Ha CEKLMM 3UMHEN NNoLaakm npuHumaeTcsa pasHbiM 0,084 wm:

12
=———=144.
A 0,084
E.3.6 Yncno cekunin sumHen nnowagky onpegensot no cdopmyne (10.9) npu t, npuHuMaemMom no pu-
cyHky 10.3 paBHbIM 5,5 CyT, 1 NEPUOANYHOCTM Hanycka ocazka Ha 3UMHIOK nroLwaaky At — 1 pa3 B 3-e CyT:
5,5

e 3 =1,83 = 2 nnowagku.

E.3.7 Pa3avep nnowagkn — 12x12 = 144 m?. MonesHas nnowanb 3uMMHMX NMOLAaA0K COCTaBuUT:
A =2-144 =288 W’.
CTpounTenbHyto BbICOTY OrpaanTeribHOro 06sanoBaHNst BECEHHUX MNOWAA0K Herp s, M, U NIETHE-OCEHHNX
Horp.n-o, M, ONpeaensiot no copmyne (10.10):
10000-6,1-6,3

B= :1 M3;
10 000-(100-69)-1,24
2-1)1
mp_a:§+u+0,2=O,65+0,03+O,2=O,88 M~1 M,
36 36

HCTp.J‘I = HCTp.B =1.

CTpouTenbHyto BbICOTY OrpaauTenbHOro 0bBanoBaHus 3vMHen ninowankn Herps, M, ONpeaensioT Ans KOH-
CTPYKTMBHOM cxembl nrowaakn (pucyHok 10.11) M3 crieqytolmx yCrioBuiA: roqoBo o6bem ocafka, 3aMopaxu-
BaeMblil Ha 3MMHeNn nnollagke, — 262 M3; KONMWYECTBO NET HaKkanmMBaHWSA OCadka Ha 3MMHEN NnoLuaake
N =2 ropga; W, , — rogoBoit 06 bem 00e3BOXEHHOro ocagka Ha 3MMHEN NnoLlaaKke, M, BNaXXHOCTbIO, MPUHUMae-
moii no Tabnuue 10.1 ana gnutensHocTy ynnoTHeHus Ty, = 10 neT; A =+ 0,2 — ANnsa KOHCTPYKTUBHOM cxembl 10.1.

~10000-151-6,3
°*710000-(100-69)-1,24

=248 m*;

2-1)-24
Hmp3:262+( ) ,8
© 288 288

+0,2=0,91+0,09+0,2=120 m.

O6LLas nonesHas NoLaab NMoLAA0K 3aMOPaXNBAHNA Ausy, M°, COCTABNAET:
Ay =2A, + A, +A, =2-36+131+288 = 491.
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