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COBEPLWLEHCTBOBAHUE BUOJIOTMYECKUX OYUCTHbBLIX
COOPYXXEHWU rOPOJA KPACHOBULLEPCKA

MpoBeneH aHanua paboTbl KaHaNM3aLUMOHHBIX OYUCTHBIX COOPYXeHUI ropoda KpacHoBuwwepcka
(HaceneHne — okoro 17,8 ThIC. YENOBEK, CyTOUHbII Pacxof CTOUHbIX Boa — 4700 M%/cyT) no npegocTas-
NEHHbIM OCpPedHEHHbIM MOoKa3aTensM COoCTaBa CTOYHbIX BOA, Ha pasHbiX CTaAMSX OYMCTKU. BbisBrneHb
npobnemsbl, CBA3aHHbIE C HEAOCTATOYHOWN 3(PPEKTUBHOCTBIO OYMUCTKM CTOYHBIX BOA OT OMOreHHbIX are-
MEHTOB: yrnepoaa (opraHnyecknx coeamHeHui), asoTta u docdopa. PaccMoTpeHbl OCHOBHbIE 1 Moandu-
LIMpOBaHHbIE CXeMbl BMOMNOrMYECcKO OYUCTKU CTOYHbIX BOA, OT yrrmepoda (OpraHWyeckux COoeavHeHWn),
asota 1 poccopa. MNpoBeaeH nabopaTopHbIfi SKCNEPUMEHT Ha BbITOBLIX CTOYHBLIX BOAAX MOCIE COOpYyXe-
HUIA MEXaHWYEeCKON OYMCTKW, Nepes B1oNOrMYECKMMU COOPYXKEHUSIMU, C LIeNbIo onpeaerieHns onTumarb-
HOro BpemeHn o6paboTkn CTOYHBIX BOA, MO OCHOBHOMY KOMMOHEHTY, BXOASLIEMY B COCTaB aHanusupye-
MbIx cTokoB, — BIK. MapannenbHo Obin NponsBeaeH TEOpeTUYECKUiA pacyeT BpeMeHU obpaboTkm CTou-
HbIX BOA W TpebyemMoro obbema COOpYXEHWA BMOMorMyeckon OoumcTkM (aapoTeHka). [ns pelueHus
npobnembl HeAOCTaTO4HOW 3PMEKTUBHOCTUN OYUCTKM OT OPraHMYeckMx CoeauHeHWn 1 asota obbemM co-
OPYXXEHW BUOMOrN4ecKor OUYNCTKM AOMkKeH ObITb yBenuyeH B 1,5 pasa. [ins pelueHns npobnembl Hegoc-
TaToOMHON 3PPeKTUBHOCTU OUUCTKM OT hocdopa cyllecTByloLlasi cxema ropoga KpacHoBuiiepcka go-
nornHeHa OrilokOM peareHTHOro M3BneveHus poccopa B KOHLE OYMCTHOW LIENOYKK, nepes obeszapaxusa-
HVMEeM, B KOTOPbIA BXOASAT BepTuKanbHble OTCTOMHWKA C BCTPOEHHBIMW Kamepamu xnornbeobpasoBaHus,
peareHTHOe XO03AWCTBO M PUNbTPbI. BbINONHEH pacyeT aTUX COOpYXeHWI. MPUHATLI TpY BEPTUKaNbHbBIX
OTCTOMHMKA CO BCTPOEHHLIMU KaMepamu xnornbeobpasoBaHus. B kayecTBe peareHTa MCnonb3yeTcs cep-
Hokucroe xxeneso (1) go3on 6,5 mr/n. NpegnoxeHa TexHonorMyeckas cxema OYUCTKM CTOMHbIX BOZ, KOTO-
pasi MoXeT BbITb MCNONb30BaHa 1 A ApYr1x ropoAos Tvna ropoda KpacHoswuepcka.

KnioyeBble cnoBa: cTo4Hble BOAbl, 3PMEKTUBHOCTb OYUCTKU, PEKOHCTPYKUMSA, Brnonornyeckue
OYUCTHBbIE COOPYXEHNS, BUOreHHble aneMeHTbI: yrnepon, a3oT, hocdop, adpoTeHK.

V.S. Vladimirova

Perm National Research Polytechnic University, Perm, Russian Federation

DEVELOPMENT OF BIOLOGICAL TREATMENT STRUCTURES
OF THE TOWN KRASNOVISHERSK

An analysis of wastewater treatment plants Krasnovishersk town (population — about 17,8 thou-
sand people, the daily sewage flow — 4700 m®/day.) Provided by the averaged parameters of wastewa-
ter at various stages of purification. The problems associated with lack of efficiency of wastewater nutri-
ents: carbon (organic compounds), nitrogen and phosphorus. The basic scheme and modified biological
wastewater treatment by carbon (organic compounds), nitrogen and phosphorus. Conducted a labora-
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tory experiment on domestic wastewater plants after mechanical treatment before biological structures,
in order to determine the optimal time of wastewater treatment in the main components included in the
analyzed wastewater: BOD. Was carried out in parallel theoretical calculation time of wastewater treat-
ment and the required volume of biological treatment (aeration tank). To solve the problem of insuffi-
cient cleaning performance of organic compounds and nitrogen volume of biological treatment should
be increased by 1,5 times. To solve the problem of insufficient cleaning performance phosphorus exist-
ing scheme is extended by the town Krasnovishersk reagent extraction of phosphorus at the end of the
cleaning chain, before disinfection, which consists of vertical sedimentation tanks with built-in cameras
flocculation, Reagent and filters. The calculation of these structures. Accepted 3 vertical sump with inte-
grated cameras flocculation. As the reagent used iron sulfate (Ill) dose of 6,5 mg/l. The process flow-
sheet wastewater treatment, which can be used for other cities such as the town Krasnovishersk.

Keywords: sewage, efficiency of cleaning, reconstruction, biological treatment structures, bio-
genic components: carbon, nitrogen and phosphorus, aerotank.

Ha ceromusmHuii JeHh HEKOTOPBIE M3 CYIIECTBYIOIIMX OYMCTHBIX CO-
OpYXKeHHI He 00ecreunBaroT HE0OX0aUMOKN 3(PPEKTUBHOCTH OYHUCTKU U Tpe-
OyroT ycoBepieHcTBoBaHuUs. [IpuBeneHre mokasareneil ux paboThl B COOTBET-
CTBUE JICHCTBYIOLIMM HOPMATUBAM SIBJISIETCS aKTyalIbHOW 3aJaueid.

B nHacrosiiee Bpems Hacenenue r. KpacHoBuIlepcka coCTaBiIsieT OKO-
10 17,8teic. uenosek. CyTouHbIHi pacxos cTounbx Box — 4700m%/cyT [1].

CymecTBytomasi KaHalW3allMOHHAs OYKMCTHAs CTAHIMS BKIIOYAET
B ce0s1 OJIOKM MEeXaHUYeCKOW, OMOJIOrHYeCKOi OYMCTKH, 00e33apakuBaHuUs,
a Takke 00K 00paboTku ocanaka. B G0k MEXaHMYECKON OYMCTKU BXOJSIT
pEIIeTKH, TIECKOJIOBKUA M TIEPBUYHBIE OTCTOMHUKU. CoOpyKeHHsI OMOIOTH-
YEeCKOW OYMCTKHU 3aIPOEKTUPOBAHBI JUIS U3BJICUEHUS U3 CTOYHBIX BOJ Opra-
HUYECKHUX BEIECTB, a TAKXKe COeANHEHUN a30Ta U ¢pocdopa. CTOUHBIC BOJBI
MOCJIeIOBATEIbHO 00palaThIBAIOTCS B a’pOTEHKAX C aHa’pOOHOM U a’po0-
HOH 30HaMH, a 3aTeM B OmopeakTopax W OmodmibTpax. O6e33apakuBaHUe
CTOYHBIX BOJI OCYIICCTBIISICTCS METOJIOM XJIOpUpOBaHUsS. OYHIIICHHBIE CTOY-
HBIE BOJIbI COPACHIBAIOTCS B PHIOOXO3SICTBEHHBIN Y4aCTOK peku Buiiiepsi.

Ha puc. 1 npencraBieHa TEXHOJIOTUYECKAs CXeMa OYUCTHBIX COOPY-
xeHul r. KpacHoBuepcka.

B T1abn. 1 npeacraBneHbl OCpeTHEHHBIE TTOKA3aTENN COCTaBa CTOUHBIX
BOJI Ha Pa3HBIX CTATUSIX OYHCTKH.

[IpoBeneHHbIl aHAKU3 PabOThl KaHATH3AIIMOHHBIX OYUCTHBIX COOPY-
YKEHHI TOKa3aj Cleayroniee:

1) coopyKeHHSI MEXaHHYECKOW OYMCTKH PabOTalOT JOCTATOYHO (-
(eKTUBHO;

2) KOHIICHTPAIIMU OYHINCHHBIX CTOYHBIX BOJ| MPEBBIIIAIOT HOPMATHB-
HbIC, YCTAaHOBJICHHBIC KOHTPOJIUPYIOIIEH OpraHn3aIyei, Mo HeCKOJILKAM TTOKa-
3arersM; a uMeHHo: BIIK, a30T aMMOHUITHBIN, HUTPUTHI, HUTPATHI, (hochaTsl.
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OKCIUIMKAIUs 30aHUI U COOPY>KEHHH:
1 —31aHue penerox
2 —1eckonoBKa
3 —nepBUYHbIH OTCTORHUK
4 —6nouHo-moxynsHas ycranoBka BJIOK-900
| —ana’poGHas 30Ha a9POTEHKA
Il —aHOKCHIHAs 30HA A3POTEHKA
Il —aspoGHas 30Ha adpOTEHKA
IV — BropuuHBIil OTCTOMHKK
V'  — unoynnoTtHuTens
VI — 6uopeaxrop
VIl — 6uodpunstp
5 —KOHTaKTHBII pe3epByap
6 —HacocHast CTaHIMA
7 —HacoCHast CTaHIMS NepeKayku ocaKa

o A0

Cl1

Beimmyck

VcnoBHble 0003HAUEHUS
M1-crouHas Boja

M2 —cTOK Ha JOOYUCTKY

M7 —ouuieHHas Boja

NO — aHOKCHAHBIN PEIKIT

N2 —penupkynsiys HUTPATOB
W3 —Bo3BpaTHBIi 11

M10 —u306ITOYHEIN 1T

N5 —nHagunosas Boja

AO —cxathlif BO3IYX

X1 —xnoponpoBoa

K —cymiecTByroiias KaHaTH3aLHsI
K3 —c6poc npoMbIBHO# BOIBI

N1 —ocamok nepBUYIHBIX OTCTOWHHUKOB

Puc. 1. TexHomornyeckas cxemMa O4MCTHBIX COOpYkeHHi T'. KpacHoBuIIepcka

Jlnst obecrieueHusl BBIOTHEHUs TpeOyeMoro HopMaTuBa u 6ornee riayoo-
KOW OYMCTKH CTOKOB TPEOYETCS] PEKOHCTPYKIHSI OYUCTHBIX COOPYKEHHUH.

PaccmoTpeHbl M npoaHaTU3upOBaHbl OCHOBHBIE M MOIM(DHUIINPOBAH-
HBIE CXEMBbl OMOJOTMYECKOW OYMCTKH CTOYHBIX BOJ OT OPraHHMYECKHX CO-
enuHeHu, azora U ¢ocdopa, pa3paboTaHHbIE HECKOIBKMMHU MHCCIIEI0BA-

TEJIILCKUMU OpraHuzanusmu [2, 3].

Cxema OMOJIOTMUECKOW OYHCTKHA CTOYHBIX BOJl OT OPraHHMYECKUX CO-
eIMHEeHMH, a30Ta 1 pocdopa mpeacTaBieHa Ha puc. 2.
B nepBuuHoM otcroithuke (I) M3BIEKarOTCS HEPACTBOPEHHBIE Opra-

HHUYCCKHUC IPUMCCH.

B oGmurarHoii (cTporoit) anaspo6uoii 3oue (II) mayr mporeccsl am-
MOHH3AIIMH OPraHHYECKOro a30Ta (OH MpeBpaIaeTcss B aMMOHHIHBIN a30T)
¥ BbIziesIeHus (ocdaToB U3 KIETOK Hia B BOLY.

187



B.C. Braoumuposa

Tabmuia 1

OCpCI[HCHHHe 3a IroJ nokasartcjii CoCraBa CTOYHBIX BOJ
Ha pa3HbIX CTAAHUAX OYHUCTKU

®dakTuyeckas Hopmarus
Pacuernas xa- dakTnyeckas
aKTepUCTHKA XapaKTepPUCTHKA xapaxrepucTikal KAayecTBa BOJIbI
P CTOYHBIX BOJ Hopwma- | B pp1boxo3siii-
OBITOBBIX CTOY- CTOYHBIX BOJI
WurpenueHt HBIX BOT FOpOIa nocie Mexaume- | o e | THB, CTBEHHOM
wir/ (1o (%H | CKOWM OYHCTKH, HECKOM OHHCT M/ BOZOEME
32 13330.2012 mr/i (1o JaHHBIM - 2-# xkareropuu,
naboparopuu OC) mr/7
BIIK nosnHoe 227,3 170,8 5,33 3 3
BB:I]JB_IZT:]:&.HHG 246,2 134,2 12,44 14,1 3
ﬁ;ﬁizm 39,8 38,3 1,19 0,4 0,39
Azor OpraHu- 95 9 _ _ _
YeCcKuit
TA(:T HHTPH 0 0,016 0,09 0,08 0,02
ﬁf:T HuTpa- 0 011 17 12 9,1
Docatsr 57 50 0,94 0,2 0,02
Cynbdarst — 35,2 35 100 100
XIIK — 198 26,09 27,1
;I;ﬁ:“p"' - 0,12 0,02 0,02
CITAB — 0,3 0,09 0,1
[{upkymupyroras CMECh CTOUHBIX
BOJ] U aKTUBHOI'O UJja
s R v R N B Bonoem
\I/ =T o 1 m 1o ! % ;
X l M30b1TOUHbBII
upxynauOHHBIN AKTUBHBINA WIT i

Puc. 2.Cxema GHOJIOTHYECKOH OYHCTKH CTOYHBIX BOJ OT OPraHMYEeCKUX
COeMHEeHMH, a30Ta 1 pocdopa

B aHokcuaHo#i (Hectporoi anaspoOHoii) 3one (IIl) mpoucxomut ne-
HuTpuduKaims (HATPUTBI U HUTPAThl MPEBPAIIAIOTCS B CBOOOIHBIN a30T)

1 3aBCpHIACTCA aMMOHH3alH.
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Coseputercmsosanue HUoI02ULECKUX OYUCTHBIX COOpYdIcenull 2opoda Kpacnosuwepcka

B aspo6Hoii 30ue (V) MIyT HECKOIBKO MPOLIECCOB: OKMCICHHE Opra-
HUYeCKuX (YriiepojacoaepiKaiinx) npumecen, Hutpudukanus (mpesparie-
HHE aMMOHHMHHOTO a30Ta B HUTPHUTHI M HHUTpATHI), morioiieHne (ochopa
WJIOM, a TaK’Ke OTAYB B aTMoc(epy CBOOOTHOTO a30Ta.

Bo Bropuunom otcroiiHuke (V) MPOUCXOIUT OTACICHHE CTOYHBIX
BOJ OT mia [4].

Cxema Ne 1 (puc. 3) siBisieTcss HauboJiee MPOCTOW, TaK Kak IMPEy-
CMOTpeH Bcero 1 peuuki, ¥ HauMeHee 3aTPATHOM /s OJHOBPEMEHHOTO
ylaleHus coeinHeHuit azora u pocdopa (B ocHoBHOM ocdopa).

IlepBruuHbBIi Bropuunsiii
OTCTOMHHK OTCTOMHHK

| AHaspo06-| AspobHas _ _
o A ”| Hast 30Ha 30Ha ' v

A4

AU

&
<

Puc. 3.Cxema Ne 1 6MOJIOTHUECKOM OYMCTKH CTOYHBIX BOJ
OT OpPraHUYeCKHUX COeMHEeHuH, a3ota u Gocdopa

Bo3BpaTHbI TUPKYIAIMOHHBINA akTHBHBINA Wi (LIAW) nepeMernnBaet-
Csl C MIOCTYNAIOIIMMU CTOYHBIMH BOJIaMH, 3aTEM CMEIIaHHbIE CTOYHbIE BOJIbI
IPOXOJAT a3pOOHYIO OUHUCTKY B a3pOOHOH 30HE U jAajee MOCTyNaT BO BTO-
pPUYHBIE OTCTONHUKH.

OCHOBHBIM HEJIOCTATKOM JaHHOW CXEMBI SIBJISIETCS TO, YTO OHA Tpe-
Ha3HA4YCHA MPEUMYIIECTBEHHO I yhaaneHus ¢gocdopa. AHOKCHIHAS 30HA
OTCYTCTBYET: HE MPOUCXOIUT MPOIECC NCHUTPH(PHUKALNHN, TTOITOMY H3BIIE-
YeHHE a30Ta IMPOUCXOHUT TOIBKO YACTUIHO.

[IpuMeHeHnEe TaHHOW CXeMBbl BO3MOXHO JJISi CTOYHBIX BOJ IPOMBIII-
JICHHOTO COCTaBa C BHICOKMMH HAarpy3KaMy Ha aKTUBHBIA HJI MO YTJIEPOACO-
JepKalel opraHuke, yMEpeHHOH HUTpU(UKAMM U TPH COJACPNKAHUU
OonbIIMX KOHIEHTpanuit pocdopa [5].

s 6onee 3pexkTUBHOTO yaaneHus HUTPUTOB U HUTPATOB JOOaBIIs-
IOT AaHOKCHUJIHYIO 30HY.

Cxema Ne 2 (puc. 4) —nHaubosiee U3BeCTHAs M IIUPOKO MpUMEHsIeMast
B EBpone cxema ouMcTkd, no3Bojstomas 3((eKTUBHO yAalnsThb M a3o0T,

u docodop [6, 7].
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IepBuunsIil B 4 Bropuunsrii
OTCTOMHHK v OTCTOMHHK
_|Anokcun-| AspobHast |AHOkcHI-{ A3poOHas R
’ Has 30Ha| 30Ha Has 30Ha| 30Ha ” '
\/ A
A »
AN

&
<

Puc. 4.Cxema Ne 2 GH010rH4eCcKOil OYUCTKU CTOYHBIX BOJ
OT OpraHUYeCcKNX COeTMHEHHH, a3oTa u pocdopa

B naHHOI cxeMe 04MCTKa CTOYHBIX BOJ HAUMHAETCS C aHOKCHUHOU
30HBI, B KOTOPOW MPOHUCXOMUT AeHUTpuduKaims. B 3Ty 30HY momaercs,
KaK MCTOYHHK yriepoja Ais NeHUTpudUKaTopa, U WIOBas CMECh IOCIe
HUTpUHKaTOpa (a9pOOHOI 30HBI), COAEPIKAIIas HUTPUTHI U HUTPATHI.

[Tociie aHOKCUMIOHOW 30HBI CMEIIAHHBIE CTOYHBIE BOJAbBI MOCTYIAIOT
B a9pOOHYIO0 30HY, I'JIc CHUKACTCSA COJEP)KAaHUE OPraHUYECKHX BEIIECTB
Y TIPOUCXOJIUT HUTPUPUKAIIHS.

CMech nina U3 3To 30HBI, CofiepKaliasi HUTPAThl, OJTHOBPEMEHHO I10-
JTAeTCsl B CIIEAYIONIYIO M B IPEIBIAYIIYI0 aHOKCHIHBIC 30HBI.

[Iponiecc 3akaHuMBaeTcsi a’poOHOIM 30HOW, B KOTOPOH MPOCXOIUT
HUTpUUKAIUA U yacThuuHas nedocdorarus.

Henocratkom 1aHHON CXEMBI SIBISIETCSA TO, YTO OTCYTCTBYET CTpOras
aHa’poOHas 30HA! HET CTPECCOBBIX ycNIoBHHl ais (ocdopynansonmx Oak-
Tepuii, mo3Tomy (hocdhop U3BIEKACTCS TOTBKO YaCTUIHO.

B cxeme Ne 3 (puc. 5) yxe He 4, a 5 cTaguii: J0NOTHUTEIbHAS aHa-
9poOHas 30Ha C KOPOTKHUM IEPHOAOM MpeObIBaHusA cTOYHBIX Box (1-3 u),
B KOTOpOil oOecrneunBaeTcss pocT U (PyHKIMOHUpPOBaHHE (ochOopHAKAILIU-
BaIOIMX OaKTepuil M CTUMYJIMPYETCS aKTUBHOE MoTpedsieHue gocdopa 6akre-
pHsSMHE B MTOCIIEAYIOIICH adpoOHoit 30He (pochop cHrmkaetcs 1o 95 %) [8].

&
<

IlepBuunbIit Z Bropuunstit
OTCTOMHUK v OTCTOMHUK

_|AnaspobHas ., AHOKCMn—_> AbspobHas N Aﬂoxcm{-_> AspobHast
30Ha Hasl 30Ha 30Ha Has 30Ha 30Ha

i :

—]

\ 4

AU

A

Puc. 5.Cxema Ne 3 6H010rH4ecKoil OYUCTKH CTOYHBIX BOJL
OT OPraHUYeCKUX COCTUHEHHH, a30Ta u Gocdopa
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IepBuunsIil E S Bropuunsrii
OTCTONHUK v OTCTOMHUK
. | AHaspoOHast| AHokcua- [AHokcua- AdpoOHas o
’ " 30Ha Has 30Ha |Hasg30Ha| 30HA i '

N 3

AU

&
<

Puc. 6.Cxema Ne 4 61010rn4eckoil OYMCTKU CTOYHBIX BOJL
OT OPraHUYECKUX COCIUHEHHH, a30Ta U (hocdopa

B cxeme Ne 4 (puc. 6) yke He 2, Kak B IPEIBIIYIINX CXeMax, a 3 peryp-
KyJIMPYIOIIUX MoToKa [9].

CoxepxaHue OpraHMYECKHX MpUMecei cHmxkaercs a0 95 %, azora —
1o 80 %, dpochopa — 1o 70 %. Obmee Bpemsi TpeObIBAHMSI CTOYHBIX BOJI
B COOPYXEHHIX OMoIorudeckon ounctku — 15—204.

B eBpomneickux cTpaHax LIMPOKOE IPMEHEHME MOJYy4YWJIM OKCUAALM-
OHHBIE KaHAaJIbl, B KOTOPBIX CTOYHBIE BOJBI C MIOMOIIIBIO a3pPaToOpOB JABHKYT-
cst mo kpyry (puc. 7) [10].

A

s A
[TepBuunbIi ¥ Bropuunerii
OTCTOIHHK \ OTCTOWHHK
_’ :
\/ Anokcu- \/ p
Hasl 30Ha
Abparop, LHAHU

(hopMUpYIOLITHIA TOTOK

Puc. 7.Cxema Ne 5 Gnostornueckoii O4UCTKH CTOYHBIX BOJI
OT OPTaHUYECKUX COCIMHEHUH, a30Ta U pocdopa

Haubonee pacmpocTpaHeHbl OKCHIAIIMOHHBIE KaHANbl, B KOTOPBIX
a’paTopbl pABHOMEPHO YCTAHOBJICHBI IO BCEH OKPYKHOCTH COOPYKEHUS.

3a cyeT HenpephIBHOW MHUPKYJSAINUUA M OOJBIIOTO BpEMEHH MpeObIBa-
HHSI CTOYHBIX BOJ (MOXET JOCTHIaTh HECKOJBKHX CYTOK) HJET MPO/ICHHAS
aspanys 1 riay0okas HUTpUPHUKALIHS.

Jlist TmyGoKoro ynajaeHusl CoOequHEeHU a3oTa u (ocdopa okcuaaIm-
OHHBIM KaHaJ JCIUTCA Ha 30HBI C Pa3HOU a’dpoOHOCTHIO. B a’poOHOI 30HE
WJIOBasi CMECh NPU TOMOIIHM a3paTopa HACBIIACTCS KUCIOPOJIoM. B aHOK-
CUJIHYIO 30HY MO/Ia€TCs OCBETJIEHHAs BOJIa U3 MEPBUYHBIX OTCTONHUKOB.
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Jlasiee MOTOK CTOYHBIX BOJ U3 adpOOHOI 30HBI MOCTYMAET BO BTOPHY-
HbIE OTCTOMHUKH.

B cxeme Ne 6 (puc. 8) Guosnormueckoe ymanenue azora u (ocdopa
JIOTIOJTHACTCS XUMHUYECKUM u3BjieueHreM (ocdopa (1o 95 %) ¢ momoiisio

peareHToB.
HepBudHbIi Bropuunslii
OTCTOMHUK OTCTOMHHUK
AbspobHas
—> > —_— —>
\/ 1 o \ /
) HAU
~ AU Anoxeun- | 4
h Has 30Ha |-
OuniieHHbIE PearenrHas

CTOYHBIE BOJIBI o0OpaboTka

Puc. 8.Cxema Ne 6 OHOJIOTMYECKOI OYUCTKH CTOYHBIX BOJI
OT OPraHUYECKUX COCTUHEHUH, a30Ta u Gocdopa

JIist HameKHOTO TIIYOOKOTO yAalIeHUs U3 CTOYHBIX BOJ OMOTEHHBIX
AJIEMEHTOB Ha MPAKTHUKE TPAJAUIIMOHHYIO CXEMYy OHMOJOTHYECKOW OYMCTKH,
KaK MPaBUJIO, IOTIOIHAIOT PeareHTHOW 00pabOoTKOMA.

B kauecTBe XMMHUYECKOTO peareHTa HCIOJB3YITCS pa3HOOOpa3HbIS
COCIMHCHHUS KeJIe3a U aIFIOMUHUS.

HenocraTtkamMu 1aHHOM CXEMBI SIBJISIFOTCS: BBICOKAsi CTOMMOCTD pearcH-
TOB, a TAKXKE MX JOCTaBKa U JKCIUTyaTallus; 3arpsi3HEHUE OKpYKalolen cpe-
JIBI TIOIAJAIONIMM B HEC COJISIMU JKelie3a U aIFOMHHUS; U3MCHEHHE COCTOS-
HUS U CBOMCTB aKTHUBHOT'O MJIa U3-32 HAKATUIMBAIOIINXCS B HEM PEareHTOB.

JleiictBytromas cxema r. KpacHoBuiepcka otianyaercsi oT cxeMbl Ne 4
(cM. puc. 6) TONBKO TEM, YTO HUPKY/ISMMOHHBIA AKTUBHBIA W HIET
B a9pOOHYI0 30HY, @ HE B aHOKCHIHYIO.

B pesynbrare cpaBHUTEIBLHOTO aHAIHM3a UCCICAYEMON CXeMbI OHMOJIO-
TUYECKON OYMCTKU C pa3paboTKaMH MCCIICIOBATEIBCKUX OpraHU3alui cJe-
JIaH BBIBOJI, YTO CYIIIECTBYIOIIAsl TEXHOJOTHUecKas cxeMa r. KpacHoBurep-
CKa B MPUHIUIIE COOTBETCTBYET TEOPETUUECKUM CXEMaM OYUCTKH CTOUHBIX
BOJI OT OPraHUYeCKNX COeMHEHUH, a3oTa u docdopa.
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g pacdyera HeoOX0IUMOro o0ObeMa OHOJIOIHMUECKHUX COOPYKEHHM
napajuleIbHO OBUIM IPOBEAEHBI SKCIEPUMEHT M PacyeT ONTUMAaJIbHOIO
BpeMeHU 00pabOTKH CTOYHBIX BOJ B COOpY>KeHUHU ¢ momolibio Ilocobus
k CHull 2.04.03-85 HpoektupoBanue COOpyKCHHU IJIsi OYHUCTKH CTOY-
HBIX Boa» (1990).

C 1enpio ornpeneieHusl ONTHMAaIbHOTO BpeMeHH 00pabOTKH CTOYHBIX
BOJI TI0O OCHOBHOMY KOMITOHEHTY, BXOJSIIEMY B COCTaB aHaJH3HPYEMBIX
cTokoB, — BIIK — Obu1 mpoBeneH 1ab0opaTOPHBI SKCIIEPUMEHT Ha HCCie-
JYEMBIX CTOYHBIX BOJAaX IOCJIE COOPYKEHHUH MEXaHWYECKOM OYMCTKH, Ie-
pen GMOIOTHYECKUMHU COOPYKEHHUSIMH.

[Toka3zarenu cTOYHBIX BOJ MpHUBeIEHBI B Taba. 2. Pe3ynbTarsl sKcIe-
pHUMEHTa MpeJICTaBlIeHbl Ha pHc. 9.

Tabmuma 2

Bpewmst 06paboTKH CTOYHBIX BOJ, U
TTokasarens 0 2 4 6 8 10 12 14 16
BIIK, mr/n 170,8 55 20 15 10 8 5 4 3

180<k
160 \
140 \
120 \
100
80
60
40
2 T
0 ' - '

0 2 4 6 8 10 12 14 16 18

Puc. 9.3asucumocts KoHIeHTparmu BITK (mr/n)
B OBITOBBIX CTOYHBIX BOJIAX OT BpEMEHH 0OpaboTKH (4)

[lo pe3ynbraTam SKCHEpUMEHTANbHBIX MCCIEJOBAaHUN ObLT cAelaH
CJIEAYIOUIMHA BBIBOJ: MCKOMas gomyctumas koHueHTpaus BIIK mis copoca
B PbIOOXO03SHCTBEHHBINH BomoeM 2-if kareropuu (3 Mmr/in) mocturaercs mpu
BpeMEeHHU 00paboTKH cTOUHBIX BoA t = 16u.

[NapamiensHO ¢ SKCIIEPUMEHTOM ObLT MPOM3BENEH pacyeT HeoOXoau-
MOT'O Bp€MEHHU 00paOOTKH CTOYHBIX BOJ B a3pOTEHKE-HUTPUPHUKATOPE.
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WcxomHbIMH JTAaHHBIMH SIBISUTHCH (M. Tabn. 1): pacXoja CTOYHBIX
BOJ — 4700M3lcyr; BIIK cTo4HBIX BOJ, MOJaBaeMbIX B coopyxenue, — 170,8
mr/i; BIIK crounsix Boj, Tpebyemoe mpu cOpoce B BogoeM, < 3 mr/i; uc-
XOJ/IHasl KOHIIEHTpalusi aMMOHUiITtHOTro a3zora — 38,3 mr/in; TpeOyemasi KOH-
[ICHTpaIis aMMOHHMITHOTO a30Ta Ha BhIMycke B BogoeM < 0,39mr/i; ncxon-
Hasi KOHIIeHTpanus a3ota HuTparoB — 0,11mr/i; TpeOyemasi KOHIIEHTpAIHs
a30Ta HUTPATOB HA BBIMMYCKE CTOYHBIX BOJ B BogoeM < 9,1mr/i.

B xadecTBe OMOOKUCITUTEIS IPUHST a3POTCHK.

PacueTHas mpoomHKUTENFHOCTE 00pabOTKM CTOYHBIX BOJ B a9POTEHKE
t=16,24.

Bpewms, nomydeHHOE 3KCIIEpUMEHTAIBHBIM ITyTEM, M BpeMsl, TOTy4YeH-
HOE PACYCTHBIM MyTeM, MPAaKTHYeCKU coBnany (oTkionenue 1 %0).

Heo6xonumelii 00beM a’poTeHKa-HUTPHPHUKATOpA:

W= (Q-1)/24 = (4700 - 16,2)/24 = 3172B.

dakTuuecknii 00beM asporeHka coctanisier 2400 Mo, CrenoBareib-
HO, 00BeM a’poTeHka HeoOxomumo yBennuuTh B 1,5 pasza, momonHuB 1Ba
neicTByromux Oyoka Ouosiormyeckoit ounctkd BJIOK-900 ogauM TouHO
TaKUM K€ HOBBIM OJIOKOM.

K coxanenuro, peKo moiaydaeTcs TOJbKO MPHU MOMOIIHM OHOJIOTHYe-
CKOM OYMCTKU 00€CTICYUTh KauyeCTBO BOJBI sl cOpoca B PHIOOXO03SHCTBEH-
HBIM BOjOeM. DTO Kacaercs, mpexne Bcero, mokazatens BIIK. 1 ocoOyro
npobsiemy npesncrasisieT ynanenue dochopa. CoopykeHus st OHOJIOTH-
yeckoro yaaneHusi gocdopa CIOXKHBI B dKCIUTyaTanmuu: (Gocdopynansto-
e OaKTepHH OYCHb «KAIPU3HBD», TPeOyeTCs CTPOTro COOJI0IATh ONTH-
MaJIBHBIN PEKUM MPOIEcca; TOITOMY HE BCET/Ia IOCTHTASTCS JOCTATOYHOE
camkenne konnentpauun. (Cornacuo m. 9.2.5.6CIT 31.13330.2012 Boo-
cHaOxenue. Hapyxxusie cetu u coopyxenus» (2013)npu HeoOxoaumoctu
o0ecriedyeHus: KOHIEHTpauKu obuiero gochopa B OYUIIEHHON BOJE MeHEe
1 mr/n cnemyer mpeaycMaTpuBaTh KOMOMHHPOBAaHHOE OHOJIOTO-pEarcHTHOE
ynanenue gocdopa.)

Jlna peteHust mpoOIeMbl HEAOCTAaTOYHOW 3(PGEKTUBHOCTH OUYUCTKU
oT ¢ochopa HEOOXOIUMO JOTOIHUTH CYIIECTBYIOIIYIO cxemy r. KpacHo-
BHIIIEPCKA OJIOKOM peareHTHOro u3BjiedeHHs Gocdopa B KOHIIE OUYHMCTHOM
IETOYKH, TIepe]l 00e33apaKBaHUEM, B KOTOPBIA BXOMISAT BEPTHKAIBHBIE OT-
CTOHHHMKH C BCTPOSHHBIMH KaMepaMH XJIONbeOOpa30BaHUsI, pEareHTHOE XO-
3STUCTBO M (PUITHTPHI.
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BBINONHEH pacyeT 3THX COOpy KeHHiA. [IpUHATHI TPH BEPTHKAIBLHBIX OT-
CTOMHHKA CO BCTPOCHHBIMH KaMepaMH XJIOMbeoOpa3oBaHus. B kadectBe pea-
TeHTa MpeJyIaraeTcs UCIoNb30BaTh cepHokuciioe skene3o (I11) mo3oii 6,5mr/m.

Brouno-monynehas ycranoska BJIOK-900

{AHOKCH IHBIH » Coxarblii BO3IYX !
it CLIMKIT CITIKIT q T '
[eppuunbiii; P BOB '"H Wsqurrown 0 JIOOUHCTKY
a

OTCTOMHHK ! HHUTPATOB OBAT BOTA v

— - =} =
’D T &l - T -A5podHas
i |£|)AuOKe. 3oHa
3nanue O ELL I l |- avpores
[ e S

brnok peareHTHOrO
HU3BJICUCHUSA

i docdopa
pemerox T1ecko- =4 Bio- Bro- g foo bocgopa
JIOBKa H ¥ : i 1 |Pearent H
: . CaKTO) WIBTD | ! :
"""""""""""""""""""""" BTOpV[‘{HbIl/I‘é”""""’p""“'p"'"gb"""p"' ' Duisrp |
Ocanox OTCTOMHHK | & > '
ITeckoBble | I0LAIKH - =~
Hacocnas ‘ [
CTaHIWA ! Tperhausrit
HepeKadky WnoBas 1iomaaKa ! OTCTOIHUK

ocazaka e e aaaasaaad
Jlpenax q }

COpoc MpOMBIBHON BOJIbI
Hacocnas Cl
CTaHIHA Brimyck 3L )
KoHTakTHBIN
pesepByap

Puc. 10.TexHonornveckas cxeMa OYMCTHBIX COOPY)KEHHI

Takum oOpa3zoM, sl TOBBIMIEHUS 3(PGEKTUBHOCTH PaOOTHI JIEHUCT-
BYIOIIMX cOOpyeHuil T. KpacHoBHILIEpcKa npeasiaraeTcs npoBeeHUe cie-
JYIOIINX MEPONPUSITHH:

1) yBennueHre oObeMa OMOOTHUECKUX coopyxkenuii B 1,5pa3za — mis
pemeHust mpoOIeMbl HEOCTAaTOYHON 3()(HEKTUBHOCTH OYUCTKH OT OpTaHU-
YECKUX COCAUHEHUI U a30Ta;

2) JIONOJIHCHHE CYIICCTBYIOIICH TEXHOJIOTHUECKOH CXEMBI OJIOKOM
peareHTHOro u3BIedeHus Gocdopa — sl pemeHus: MpoOIeMbl HEJOCTATOU-
HOU 3P PEKTUBHOCTH OUUCTKH OT hocdopa.

[IpennoxxeHHass cxeMa TEXHOJIOTUYECKOH OYUCTKH CTOYHBIX BOJ
npezcrasieHa Ha puc. 10.
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