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JKonornyeckie npobnembl, CBA3aHHble C IBTPOPUKALME NPUPOAHBIX
BOAHbIX 00BEKTOB, CTaNN TeMOW MHOrOUMCNIEHHBIX HayuHbIX UCCef0Ba-
HUiA, NpeMETOM MeXAayHapoAHbIX MPUPOA0OXPaHHbIX nporpamm. [laHHaa
npobnema ABRAETCA akTyanbHoit u AnAa benapycu. MoctynneHue 6uoreHHbIX
NUTaTeNbHbIX MIEMEHTOB, B TOM YiCNie COeMHeHuit a3ota U docopa, B
BOfHblE 00BEKTbI NPUBOANT K MpoLieccam ObICTPOro pa3MHOXeHUA U pa3Bu-
TUA BOOPOCNIEN, UTO PE3KO OCTIOKHAET IKONOTUNYECKYH CUTYaLMI0 B BOAHBIX
3KocucTemax. MoBblleHMe TeMnepaTypbl B NETHUA Nepuoz rofa TakKe WH-
TeHCUDULMPYET STOT NPOLIECC, U, KaK Pe3ynbTaT, U3MeHAETCA LIBETHOCTb BOfbI,
NOABNAETCA (04 NeHbl U3 BOAOPOCNENA 1 UX OCTAaTKOB, YrHETaeTcA XuHese-
ATENbHOCTb APYTIAX BOAHBIX OPraHU3MOB; B TOM unciie pbib. Takue sBneHna
Habntofanuch 3a nocneHe rofbl Ha pae BOAHLIX 00HEKTOB, B YACTHOCTH,
UHpopMaLua o «uBeTeHuu» Bunelickoro BogoxpaHunuwa B asrycte 2011 1.
NpUBOANUNACb MHOTUMU CPeACTBAMM MaccoBoilt uHpopmaumn /1/ (puc. 1).

Takoro e posia npovecchl NPoMCXoAAT U B akeatopum banTuiickoro mops,
BbI3bIBAA 03300YEHHOCTb OOLIECTBEHHOCTU B CTPaHaX [AAHHOTO peruoHa.
[pUYKHOI JaHHOTO ABNEHUA ABNAETCA NOCTyNNeHne 6UOreHHbIX BellecTB B
BoAbl banTuku, B TOM umCne 1 3a CYeT MX BbIHOCA PeYHOIl BOAOW C TeppuTo-
pun Pecnybnuku benapycb. B (BA3M € uem cyiLecTBYeT paj MexAyHapOAHbIX
MPOeKTOB, a TaKxKe pa3pabaTbiBaloTCA HOBbE MPOTPaMMbl i MepONpUATA ¢
yyacTvem 6enopycckux opraHu3aLmit U NpeanpuATil Mo YMeHbLUEHWI0 BbIHO-
ca buoreHHbix Bewects B bantuky. OfHUM 13 HanpaBeHuil peLeHns JaHHoM
npo6nembl ABAAETCA NOBbILLEHE CTENeHI OUUCTKM OT 61OTeHHbIX INeMeHTOB
CTOYHBIX BOJl, OTBOAUMbIX B BOAOTOKY.

Mpu NpoeKTUPOBAHMN COBPEMEHHBIX OUMCTHBIX COOPYXKeHWH, KaK npa-
B0, PACCMATPUBAETCA 3a/aua YAANEHUA U3 CTOUHbIX BOA OUOreHHbIX ne-
MEHTOB, B TOM UiCIe a30Ta, Tak KaK K HacToAlLeMy BPeMeHU MPUHAT pAjd
HOPMATUBHBIX [IOKYMEHTOB, OFPaHMUYMBAIOLLMX KOHLIEHTPALMN COeanHeHWi

Puc. 1. [lpusHaku nposseHus npoyeccog 38mpo@ukayuu 8 8000XpaHunuLe
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a307a B OTBOAUMbIX C OUMCTHbIX COOPYXKEHUIA CTOYHDIX BOAAX /1/. TpuHATBIIA
82011 ropy TKI 45-4.01-202 /2/ copepxuT pag 3aBUCUMOCTEI 1 NosioMKeHHiA,
KoTopble N03BOAAT NPOU3BOAUTL ONpe/eNeHie NapameTpoB CoopyKeHuil
Ouonoruyeckoi 0uuCTkY ¢ fleHuTpuduKaLmein. Bmecte ¢ 7em, cyntaem wene-
000pa3HbiM And ynpoLLeHus UCNonb30BaHUA HOBbIX HOPMATUBOB NPUBECTH
Gonee fieTanbHble peKOMEHAALUM N0 PACULTAM TaKUX CUCTEM,

lepBbIM LIArom fpu NPOEKTUPOBAHUM OYUCTHBIX COOPYXKeHUiA ABAAETCA
yCTaHOBAEHYE MX MOLYHOCTY N0 KBUBANEHTHOMY HaceNeHuio 1 oleHKa Heob-
XOMAMOCTM UCMO/b30BaHMA AeHUTpudUKaunu. Mo aeitcTBYoWMM npupogo-
0XpaHHbIM HOpMaTUBAM /2/ TPeGOBaHMA N0 KOHLEHTPAUMAM a3oTa 06LLero
YCTAHOB/EHbI 1A OYUCTHBIX COOPYXeHMIA C CYTOUHON Harpy3Koii Gonee 10 000
skBuBanenTos, unu 6onee 600 kr BITKS B cyTkm.

(neayioLLnm LWarom ABAAETCA BbIOOP TEXHOMOrMYECKOI CXeMbl. YuuTbiBas
MHOroo6pasue TeXHUUECKUX PELIeHUit ANA Peanusauni AenutpudukaLi,
Mbi HE CTaBUM 33[1auy B pamkax AAHHOW CTaTbu NPOU3BECTU aHanu3 obnacTu
UX MPUMEHEHIA € Y4eTOM BCeX UCXOAHbIX AaHHbIX. [laHHO Npobneme noces-
lujeH 6onbLuoit 0fbem TexHuueckoi nutepatypol /4,5, 6, 7/, 3 kotopoit aegy-
€T, UT0 TaKoiA BbIG0P B 3HAUUTENIbHOI Mepe MOXET 0CHOBbIBATLCA Ha NpaKTUKe
NPOEKTUPOBAHUS, COXKUBLIENACA B TOI WU UHOIA cTpaHe. [03Tomy B Kaxz0M
C1yyae TaKoli BbIGOP Z10MKEH NPOU3BOAUTb NPOEKTUPOBLUNK, 060CHOBbIBAA
€ro KOMIUIEKCOM VICXORHbIX AAHHBIX 1 TEXHUKO-3KOHOMUYECKIX TpeGoBaHNIA.
C apyroii CTOPOHbI, CNEAYeT OTMETUTb, YTO NpU Pa3HO06Pa3uu TexHonormye-
CKVX CXeM MHOTVIE U3 HUX ABNAIOTCA BapUaUMAMY NPeABAPUTENbHOI feHUTPY-
(uKaum, koTopas UCN0b3yeTcA B 60MbLIeN Mepe Ha CO0PYXkeHuaX cpefHeil
v 6011bLU0/ NPoU3BOANTENLHOCTHL. 103TOMY ANA NPUMEPA PACCMOTPUM CxeMy
npeaBapUTENbHON AeHUTPUdUKaUMK (puc. 2) u Nopaaok ee Pacueta.

PacueT coopyeHuit 61oNorMueckoi 0YNCTKM NPOU3BOANTCA Ha OCHOBA-
HIM UCXOAHBIX AaHHbIX no BITK,, conepxatuio azota aMMOHHiiHOro 1 HUTpaT-
HOTO B CTOYHOIA BOZJe, NOCTyNaloLLeil Ha O1onoruyeckme OYNCTHble oopye-
HUs, @ Takxe C yueTom TpeGosatmii k BIIK,, asoty obuiemy u ammonuitHomy
B OUMLLIEHHOW CTOYHON BOJe.

[inA Ha3HaueHnA CTemeHn OYMCTKN MCnonb3yloTca Tpebosanus /2/. Ha-
npumep, ANA OUMCTHBIX COOPYXKEHWI C CYTOYHOI Harpy3koii Gosee 10000
SKBMBA/IEHTOB B (PE/HEM CO/iEPIKaHMe a30Ta 06LLero He AOMIKHO NpeBbILIATH
15 Mr/aM?, Npu MakcUManbHoil JoNyCTUMON KOHLEHTPALMM He Gosiee 20 mr/
AM’. TIpeACTaBnAeTcs pauMoHanbHbIM Mpu NPOEKTUPOBAHN BecTi pacuet
Ha bonee «xectkme» (nopaaka Ha 10—12 Mr/Am’) pacueTHble KoHweHTpaLuu
23073 B OUVILIEHHOIA BOAiE ANA 0BeCneyeHns HEKOTOPOro YPOBKA HafeKHOCTI
npu NoCneayloLLei SKCTYaTauum ¢ y4eTom HepaBHOMEPHOCTM NocTynneHus
CTOUHbIX BOJL 1 KONeBaHuiA KOHUEHTPAUUI 3ATPAHAIOWUX BELLECTR B HUX.

[lanee ycraHaBNMBAeTCA pacyeTHas Temnepatypa CTOHbIX Bog, NpH Ko-
TOPOiA NPOU3BOAMTCA OUNCTKA. B AaHHOM Cnyyae B KauecTBe pacyeTHoit ycTa-
HaBNVBAETCA MUHMAlbHAA TEMMIEPATypa CTOUHbIX BOA B X0N0gHblii Nepuos
roga. HaumeHbLuei TeMNEpaTypoii, NPU KOTOPOIA NPONCXOAUT HUTPUGUKALIAS,
cunTaetca 3nauene 10:°C. Ipu MeHbLUX 3HaYeHNAX NPOTeKaHme NPoLeccoB
HUTPUGUKALIMN MOXeET BbITb HeyCToNYMBbIM /2/.

MocrynneHue UcxoaHo o
CTONHOW BOAbI Qen TBeneHue Qo
1 2
DN —= N -
Peuupkynauma Qgs
MabBurrovrmit

B03BpaTHLIN aKTUBHBIM UN Qg AKTUBHBIN UN Quys

Puc. 2. (xema coopyxeruti npedsapumensHol deHumputukayuu:
1 — Humpugukamaop; 2 — derumpugukamop
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3Hauenua Bo3pacta una ana Temnepatypbl 10 °C u 12 °C npuBeseHbl
B 1abnuue 7.11 TKM 45-4.01-202. Npu 3Hauennax temnepatyp 6onee 12 °Cana
QICTEM C HUTPUGUKaLMeR U AeHnTpuuKaL et BO3pacT una pacCynTbiBaeTCA
N0 3aBUCUMOCTH:

L (1)

0 =34K11030 T Ty

e K,— K03 dULIMEHT, yunTbIBaKLLMI KoNebaHNA KOHLIeHTpaLuu
COeZIMHeHUi a30Ta 1 BeNMYMHbI pH B CTOYHbIX BOAAX,
MOCTYNAOLLMX HA COOPYKEHNA BIONOTMYECKOIA OUNCTKY;

T — pacyeTHaa Temneparypa ctouHbix Bog, °C;
V,, — o6bem aeHutpudukaropa, m’;
V,,— obbem Hutpudmkaropa, m’.

Dna coopysenmii ¢ Harpy3koi no bIIK. 3navenue K, npunimaercs:
- 10 1200 kr/cyt—1,8;

— 6onee 6000 kr/cyT — 1,45;

— B uHTepBane 1200-6000Kr/cyT — uHTepnonAaluei.

[JlanbHeiLumii Wwar pacyeToB —— OnpezeNieHne KOHLeHTpaLyi a30Ta HUTpa-

T0B, NoA/IeXalLlero AeHuTpudukaumm Co ', Mr/AM’, KoTopoe onpeensercs
3

no 6anaHcoBOMy ypaBHeHwH a3oTa B cucteme (TKM 45-4.01-202, dopmyna 7.42):

CNO;DZ CNen i CorgNex- CNH4ex_ CNOgex _XorgN,BM ! (2)
rae Cy,, — COpepXaHue a3oTa 00wero B CTOYHON BoAe, nocTynatoLyen
Ha bronoruyeckyto 0uncTky, mr/am’;
CorgNeX — (0fiepXKaHie a30Ta OpraHnyeckux BeLLecTB B CTOYHOI BOJE,
0TBOAVIMOI NOCTE BTOPUYHbIX OTCTONHUKOB, MI/ AM’;
CNHdeX — (0fiepXaHue a30Ta aMMOHMITHOTO B CTOYHOIA BOe,
0TBOAMMOIA NOC/E BTOPUYHbIX OTCTOVHUKOB, Mr/AM’;
G MR conepmanvze a30Ta HUTPATHOTO B CTOYHOI BOJE,
0TBOAVIMOI NOCTIE BTOPUYHbIX OTCTORHUKOB, MI/ AM’;
XWN’BM— a30T OpraHNYecKkmx BeLeCTB, NoCTynaloLuii B Guomaccy

AKTUBHOTO Una, Mr/ am®.

Mpu pacyerax copepaue azota obuiero u bIK, B crouoit Boze, noCTy-
natoLeit Ha 610NI0rMYeCKyI0 0YUCTKY, CeflyeT NPUHMMATD C YUYETOM UX CHIXKe-
HUA NoCNe NepBUYHOO 0TCTanBanuA no n. 4.4 TKI 45-4.01-202.

ConepaHue a30Ta OPraHuyeckux BewlecT B CTOYHON BOAe, 0TBOAW-
MO NoCie BTOPUYHBIX OTCTONHIKOB, NP 0YUCTKE ObITOBbIX CTOYHDIX BOJ
npuxumaetcs 2 mr/am’. Npu oTBejeHMI NPOU3BOACTBEHHBIX CTOUHbIX BOA,
coaepxalux TpyAHOOKUCAEMble OPraHnyeckue MpUMeci, AaHHbIA napa-
MeTp MOXET UMETb Bonee BbICOKOE 3HaueHue, KOTOpoe ClleflyeT yunTbiBaTb
npu pacyetax.

(opepxaHue a30Ta aMMOHUIAHOTO B CTOYHOM BOAE, OTBOAWMON nocse
BTOPUYHBIX OTCTOAHUKOB, NPUHMMAETCA UCXOAA U3 NPUPOZI00XPAHHBIX TPe6o-
BaHWiA, Npy UX Hanuuuu. Ecm TpeboBaHMsA K KOHLEHTPaLUK a30Ta aMMOHMIA-
HOTO OTAENbHO HE YCTAaHABANBAKOTCA 1 €ro KOHLIEHTPaLMA paccMaTpuBaeTcs B
CyMMe C ipyrumm popmMamu a3oTa, CreflyeT pacCMaTpUBaTh Kak pacyeTHyto
KOHLIEHTpaLMI0 a30Ta aMMOHMIAHOTO, I0CTUFaeMyl0 MpU AeHUTpUdUMKaLnm,
nopaaka 5 mr/am’ (Mpunoxenne B.1 TKM 45-4.01-202). Mpu bonee xecTknx
TpeboBaHNAX K COZIEPKaHMI0 YKa3aHHOro 3arpA3HALoLLEro BewjecTsa Tpebyer-
(A CHUKeHWe Harpy3ky Ha akTuBHbIR un (Mpunoxenne B.2 TKM 45-4.01-202)
W, KaK ClIefiCTBYe, yBeNMyeHne pa3mepoB eMKOCTHBIX COOPYKEHMIA.

ConiepaHue a30Ta HUTPATHOTO B CTOYHOI BOiE, 0TBOAMMOIA NOCTIE BTO-
PUYHbIX OTCTOMHWKOB NPV NpeAiBapUTENbHON AEHUTPUGUKALMN, ONpedenseT-
(A1 COOTHOLLIEHEM a30Ta HUTPATOB, NOANEXALLVX yAaneHuto, k Bennunxe bIlK,
CTOYHOW BO/Ib, @ TaKXe BeIMYMHON PeLUpKyNALMI U0BOIA CMeCK, HanpaBs-
MOl U3 HUTPUPMKaTOpa B AHUTPUPHUKaTOp.

TexHuueckoe HOpMUPOBaHHe, CTaHAAPTU3aLUA 1 cepTuduKaLua B cpoutenscrae N2 6 — 2011 ﬂ




JOENUMCA OlbITOM

100 = TUBHbIA Un B, KoTopble He JOMKHbI NpeBbiluaTb
80 = 3HaueHwiA, ykaanHbix B TKI 45-4.01-202, Tabnuua

80 A L 7.14. Tlpn CoOTBETCTBUM [ONYCTUMBIM HArpy3kam

70 fanee onpefenawTca obbembl HUTPUQUKaTopa u

60 /| LEeHUTPUdUKATOPA UCXOAA U3 MONYYEHHOTD CyM-

£ o // MapHoro obbema 1 OTHOLLeHe JeHUTpUMKaTopa K
c 0 / 0b1emy 06bemy TexHONOrnueckux eMKoCTHbIX 6110-
30 NOTUYECKUX COOPYKeHW ANA NpeBapuTeNbHON fe-

- HUTpUGUKaLmum, npuiumaemoit no TKM 45-4.01-202,

0 [ T1abnuua 7.12. [lanee no o6bemam Hutpudmkatopa u
LeHUTpudKaTopa NpoeKTUPYITCA KOHCTPYKUMY AaH-

’ o 5 p 5 & 5 .2 i 16 HbIX TeXHonormuyeckux coopyxetuit. Onpegenserca

Rf

Puc. 3. [pagpuk 3agucumocmu 803MoxHol cmenexu yoaneHus coedurenud asoman (%)

om kpamocmu peyupkynayuu Rf

Kak BugHo u3 rpadmka (puc. 3), yaanenue a3ora HUTpaToB CoCTaBNsAeT
70 % npw kpaTHOCTU peumnpkynauumn 250 %, AnA yBenuyeHna creneqn yaane-
HuA 10 80 % KpaTHOCTb peuupKynALmMn Tpebyetca nobicuTb 40 400 %. Takum
06pa3om, Ha3HaueHue CTeneny yAaneHnsa a30Ta HUTPAToB 1 KPATHOCTI peLup-
Kynawum Tpebyet TeXHUKO-IKOHOMIUYECKOro pacyeTa Ana ONTUMU3aLum KoH-
CTPYKTUBHbIX MaPaMeTPOB COOPYKeHWi 1 IKCNTyaTaLMOHHbIX XapaKTepUCTHK.
[Jlpyroit nokasarenb, onpegendiownii KOHCTPYKTUBHbIE NapameTpbi Co-
OpYeHWi, BbIpaXaeTcA yepe3 OTHOLIEHWE KOHLEHTPALMK a30Ta HUTPATOB,
MOANEXAWMX K AeHUTpUGUKaLmK, K BenuuuHe bIK, crouroit Boabl. B 3aBu-
CAMOCTY OT BENIMYMHDI CNOXD /L, onpepensieTca oTHoweHMe 06bema feHn-
TpUduKatopa K cymmapHomy obbemy HUTpudUMKaTopa i AeHUTpuduKatopa
V JV(TK 45-4.01-202, Tabnuua 7.12). MpegenbHoe 3HaueHne CNOXD /L, we
1omkHO npesbiwathb 0,15. Mpu 60nblMX 3HAYEHUAX BO3HUKAKT Npobnembl
 obecneueHrem npoLecca AeHNUTPUGUKaLmK, BbI3BaHHblE AeduuuTom opra-
HUYECKMX BELLLECTB, HEOOXOAMMbIX INA XKNU3HEAeATENbHOCTU AKTUBHOTO MNa.
[lanee onpefiensetcs cymmapHbiil 06bem TeXHONOrNYecKiX CoopyKeHuit
CaKTUBHBIM UioM, V M?, no 3aBUCMMOCTI:
t.P.
V=—i— &)

i

e a— po3awna, r/am’
t ., — BO3PACT aKTMBHOTO UNa, CyT
P — npupocT akTUBHOrO MAa, KI/CYT:

MpUpOCT aKTUBHOO UNa Ha OUNCTHBIX COOPYXKEHUAX P, KI/cyT, NpuHu-
maetca no TKI 45-4.01-202, Tabnuua 7.15 B 3aBUCUMOCTYM OT OTHOLLEHUA
cofiepatA B3BeLeHHbIX BewwecTs K bIIK, crounoit Bofibl, nocTynarowjein Ha
6bronornyeckyio 04UCTKY Npy ero 3Havenusax 0,4-1,2, Bo3pacte una ot 4 fo
25 cyT, ana temneparyp 10-12 C. [ina apyrvx 3HaueHunit napameTpos, Npupoct
aKTMIBHOTO UNa paccumTbiBaeTca no popmyne:

L
B .S —Q”ac" =.(0,75+0,6 Cor
1000

0,102t,,1,0727 " )
L, 1+017t10720™"

(4)

rne me— CpeaHeCyTOUHbIIA Pacxofi CTOUHbIX BOA, M/cyT;
., — DITK_ CTOuHbIX BOA NOCTYNatoLMX Ha 0unCTKY, Mr/Am’
C,, — KOHLEHTPauWA B3BeLIEHHbIX BELECTB B CTOYHOM BoAe,
nocTynatoLLeit Ha B1oNoruyeckyto ouncTky, Mr/am?;
t . — BO3PaCT aKTUBHOTO UNa, CyT

75
T — Ttemnepatypa unosoi cmecn, °C.

MonyyeHHbiit 06bem coopyxeHuit Gronornyeckoi 0YNCTKM NpoBepseT-
(A Ha COOTBETCTBUE 0NYCTUMOI 06bEMHOI Harpy3Kke B, W HarpysKe Ha ak-

cTeneHb peunpkynauuy RZM0Toka uioBoii cveck u3
HUTPUUKATOPa B AEHUTPUGUKATOP NCX0AA U3 Heob-
XOAVIMOIA CTeNeHy yYianeHus a3oTa RUTPToB 1. ;

I
-14 4 (5)
s 1+R,

Pacxon peumpkynauim unoBoi cmecu u3 HuTpuduKatopa B AeHUTPUGU-
KaTop paccumTbiBaeTCA YYeToM Pacxofd LMPKYNALMOHHOTO aKTMBHOTO Mna
13 BTOPUYHbIX OTCTOMHMKOB:

RF:RS +R (6)
e R— c1eneHb peuupKynALmMy akTUBHOTO WA U3 BTOPUYHbIX
OTCTOMHUKOB;
R, — cTeneHb peunpkynaumm notoka WiioBoi CMecH U3 HUTpUGUKaTopa
B ZleHUTpUdUKaTop.

Pacxofl UMpKyNALMM UNOBOIA CMeC U3 HUTPUDUKATOPA B leHUTPUGUKATOP
onpegenserca no opmyre:

Q=R.-Q, 7

rne R— cpe;Huii 4acoBOil PacXo/l CTOUHBIX BOJ, M/u.

BenuumHy BHyTpeHHeit
peunpKynALMN UNoBoi CMe-
M He CleflyeT yBenuynBaTh
bonee Heobxopumon ans
JOCTXKeHMA  Tpebyemoit
CTeNeHn  JeHUTpudmMKaLmu,
BO W3bexaHue yBennyexus
BbIHOCA PaCTBOPEHHOMO K-
C10POJA W CHIXKEHUA pacxo-
[1a INeKTPOIHepru Ha nepe-
KauKy Unosoii cmecu.

Linpkynauua uno-
BOM CMem MOXeT npo-
W3BOAUTLCA  LieHTpobex-
HbIMI  Haco@amu W
APYrUMM  YCTPOICTBAMM.
Haubonee pacnpocTpaHeH-
HbIMI  yCTpoiicTBamMM AN
nepekauku WnoBoil cMecu
ABNAIOTCA Tak Ha3blBaMble
PeLMPKYNALMOHHbIE  Ha-
cocbl. KoHCTpyKuma Takux
YCTPOACTB  MpeAcTasnser
coboil morpyHytl nponen-
NepHyI0  MeLanky —CMOH-
TUPOBaHHyl B Hanpasns-

Puc. 4. lfpumep MOHMAXa peyupkynayuoHHo20
Hacoca 8 Humpugukamope
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Puc. 5. Xapakmepucmuku peyupkynayuorHsix Hacocos /7/

foweid Tpybe, No KoTopoit NPOU3BOAMTLCA Modaya UnoBoit cmecu (Puc. 4).
ITI YCTPOICTBA XapaKTepU3YIOTCA BONbLLMMI NOZAUAMU NPYU HEOONBLLIMX Ha-
nopax (1-3 m) 1 N03BONAIT OCYLIECTBAATL IKCMAYATALMI0 CUCTEM eHUTPU-
$UKLMM C MEHBLLIMY JHEPro3aTpaTaMm B CPaBHEHUN € APYTUMM YCTPOACTBA-
Mu. [na perynnpoBaHus Nofaun MoXeT UCMOb30BaTbCA YaCTOTHBII NPUBOA
CKOpOCTM BpalLeHua nponennepos. Moabop peuMpKynALMOHHBIX HAcoCOB
0CYWECTBNACTCA aHANOYHO KaK 1 LIEHTPOOEXHbIX, N0 Tpebyembim nogaue u
Hanopy. lpumep cBoaHoro rpaduka pabounx nonei peumpKynALNOHHBIX Ha-
C0COB NPUBEJEH Ha puC. 5.

Eue oaHa 0c06eHHOCTb CCTEM C AEHUTPUPUKALIME (BA3AHA C NPOEKTU-
poBaHMeM cuctem aspauuu. MotpebHoCTb B KMCIopoae AnA 0YUCTKI CTOYHON
BOAbI, KI/CyT, ONpeAenaeTca Kak cymma pacxoda KUCnopoda Ha Aectpykumio
OpraHNYecKux BELLECTB U HUTPUPUKALMIO C YUETOM CHIKeHUA NoTpebHOCT B
KUCTIOPOAe 3a CYET OKUCNEHNA OpraHNyeckux BeLecTs Npu JeHnTpudmKaumm
10 YPaBHEHMIO:

ov=0V +0oV,-0V, , (8)
rae OV — pacxop KUCI0POAA Ha IECTPYKLVIO OPraHUYEckyX
BELLECTB, Kr/cyT;
OV, — pacxoa KNCOPOAA Ha HATPUGUKALWK, KI/CYT;
OV, — cHixenme noTpebHOCTY B KMCIOPOAA 32 CHET OKUCAEHNA
OpraHuUyecKux BelLecTB Npy AeHUTPUGUKALMM, Kr/CyT.

YnenbHblit pacxof KMCIOpoaa Ha AECTPYKLMI0 OpraHnyeckux BeLyecTs,
kr/kr, BIIK, npunumaetca no TKN 45-4.01-202, Tabnuua 7.16 c yuetom Temne-
patype! v Bo3pacta unanpy XNK/BNK, go 2,2. [ina apyrux 3Hauenni Bo3pacta
una 1 Temnepatypbl pacxof KUCNOPOAA Ha 06paboTKy CTOUHOI BOADI C LieNbio
[LeCTPYKLMN OpraHnyeckux BeLecTs, Kr/cyT, CefyeT paccuuTbiBaTh No 3aBu-
CUMOCTH:
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OV. =B, (0,56+

cyT

9)

e chm — CyTOuHOe MOCTyNMeHUe GUOXUMUUECKM pa3naraemblX BelLecTs
Ha 0uNCTHbIE Coopyxxenua, kr BIK /cyt.

Pacxop kncnopoaa Ha HUTPUGUKaLWIO, KT/CyT, paccuuTbIBAETCA Mo ypaBHe-
HIMIO:

4.3(C -C Nown T
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CHuxeHne noTpebHOCTM B Kucnopoae OVD, Kr/CyT, 3a CYeT OKUCNeHus
OpraHNyYecKux BELECTB B aHOKCUYHDIX YCNOBMSAX NpU AEHUTPUPMKaLUM onpe-
JIeNAeTCA N0 3aBUCUMOCTH:
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MakcumanbHas yacoas noTpebHOCTb B KUCNOPOAE, KI/u, C yUETOM He-
PaBHOMEPHOCTY €70 NOTPeGReHNA B TeueHue CyTOK PacCuuTbIBAETCA NO 3aBu-
MocTy:

_k(OV, -0V, )+ k, Qg
24

(12)

ov,

re k ~— KoaGuuMeHT YacoBo HepaBHOMEPHOCTU NoTpebeHUs
Kucnopoaa npu 06paboTke CTOuHOI BOADI C Lieblo
LeCTPyKLMI OpraHuyeckuX BelLiecTs;
k,, — K03 GuuimenT 4acoBoit HepaBHOMEPHOCTY NOTpebNeHNA
KICNOpOAA NPU HUTPUGUKALUN.

BenuuuHbl Ko3$PuuneHTOB uacoBOW HepaBHOMEpPHOCTV noTpebnenma
Kucnopopa k - wk, npunumatorcs TKI 45-4.01-202, Tabnuua 7.17.

Tpebyeman nopaua Bo3ayxa B TeXHONOTMYECKME EMKOCTI C aKTUBHbIM
UNOM NpU a3paLiiny PacCUUTLIBAETCA UCXOAA U3 PACTBOPUMOCTI KUCTIOPOAA,
Tpebyemoii KOHLEHTPALNM KUCIOPOAA B UNOBOI CMeCU M XapaKTepuUCTUK a3-
patopoB. XapakTepucTukin aspatopos npusesenbi B TKI 45-4.01-202, npuno-
xeHue [1. Mpu 310m AnA 6onee KOPPeKTHOTO NPOEKTUPOBAHMA a3PALMOHHDBIX
cueTeM cnepyet UCNoNb30BaTh XapaKTePUCTUKM adpaTopoB, NPUBOAUMbIX
B JOKYMeHTaLu npou3soauTenei.

Wcnonb3oBaHue CxeMbl npeaBapUTENbHONA AEHUTPUOUKALMM MOXKET
NPUMEHATLCA He TONbKO NPU CTPOUTENCTBE HOBBIX OUUCTHBIX COOPYXKEHW,
HO W MpY PEKOHCTPYKUMM cywecTylowux. Hanpumep, BblluenpuBefeHHble
NPUHLUMAbL UCNONL30BANCL NPU PEKOHCTPYKUMM OUUCTHBIX COOPYXeHMit
r. obnuHa B Monblue, yyuTbiBaA, UTO NOCTPOEHBI AaHHbIE COOPYXeHUs No
COBETCKUM  TUTMOBbIM  MPOEKTaMm,
KoTopble WUCMONb30BaNUCL W AN
CTPOUTeNBCTBA OYMCTHBIX COOpYXKe-
Huit Ha TeppuTopun benapycu. 061-
em  CoopyXeHuit buonornyeckon
OUMCTKI pa3fenanca Ha HUTpUou-
Katopbl U AeHuTpudukatopsl. [le-
HUTpUdUKaTopbl  060pyA0BANUCH

1
10 SOTE\ 70
] \ 60
E 8 D, 0 8¢
b
£ 53
5 7 \ //m " gé
. > "
L~ \
5 20
10
1 2 3 4 5 6 7
Alr tlow per diffuser (Nm¥h)

Puc. 6. Bud a3pamopa u xapakmepucmuka mapens4yamozo a3pamopa /9/
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HU3KOCKOPOCTHBIMU Meluankamu. [ofiaua HUTPUGUUMPOBAHHBIX CTOUHBIX
BOA U3 HUTpUUKATOPa NpedycMaTpUBaNach PeLMPKYNALMOHHbIE HACOCaML,

T

Puc. 8. llozpyxHas mewanka muna MAXIPROP ycmarognerHas 6 pekoHcmpyupyemoli
cexyuu buonouyeckux emkocmeli

YunTbiBas, 4To NpoEKTMPOBaHMe CUCTeM AeHUTPUOUKaLMN ABNAeTCA AnA
0TeYeCTBEHHOW NPAKTUKN OTHOCUTeNbHO HOBbIM HanpaBneHuem, Ans nosbilLe-
HUA JOCTYNHOCTV METOAK pacyeToB pa3pabotaH npoekT TKIT «QuucTHble coopy-
eHnA cTouHbIX BoA. [paBuna npoeKkTMpoBaHmsA». B HacToALee BpemA NpoexT

Jlumepamypa u ucnonb306aHHbie UCMOYHUKU UHGOPpMayuU
1. 1. http://ex-press.by/article.php?id=11430

YCTaHOBNeHHbIX Ha TPy6oNpoBOAaX, KOTOble CMOHTUPOBaHbI B NEPEropoAKax,
pa3zenaloLLInX KOpUAopbl APOTeHKoB (puc. 7-9).

Puc. 7. Bud oyucmrbix coopyxenuti 2. JlobauHa ¢ 8vicomsl nmuyse2o nosema

Puc. 9. Peyupkynayuonell Hacoc WILOEMU RZP

TKI npoxopwT cornacoBaHuA B ycTaHOBMEHHOM Mopszke. BBeaeHue faHHOrO
AOKYMeHTa N03BOSINT UCMO/b30BaTh HAKOMEHHbIA eBPONeMCKMiA OMbIT NpoeK-
TUPOBaHUA ANA CTPOUTENBCTBA CUCTEM OUNCTHBIX COOPYMEHWN, OTBEUAOLLIVX
COBPeMeHHbIM TPe6OBaHNAM K $HeKTUBHOCTU OUNCTKM CTOUHBIX BOA,

2. 2. IHCTpYKUMA 0 NopAAKe yCTaHOBNEHUA HOPMATUBOB JI0MYCTUMbIX COPOCOB XUMUYECKIX U UHDBIX BELLECTB B BOAHbIE 00BEKTDI. YTBEpX/eHa N0CTaHOB-
Nexuem MuHMCTepCTBa NPUPOAHBIX PECYPCOB U OXPaHbl OKpy»aloLLielt cpefbl Pecnybnukn benapych 29.04.2008 NO 43, c u3MeHeHUAMM 1 JONONHEHUAMM, YTBEp-
XKIEHHbIMU N0CTaHOBAeHeM MuHICTepCTBa NPUPOAHBIX PECYPCoB 1 OXPaHbl OKpy»atoLueli cpefbl Pecnybnuku benapycs 29.12.2009 N2 71.

3. 3.TKIN 45-4.01-202-2010 (02250) «OumCTHbIE COOPYKEHNA CTOYHDIX BOA. (TPOUTENbHbIE HOPMbI IPOEKTUPOBAHMSY.

4. 4,R. Kayser. ATW-DVWK-Kommentar Bemessung von Belebungs- und SBR-Anlagen, Braunschweig 2000.

5. 5Bemessung von einstufigen Belebungsanlagen. ATW-DVWK A-131. Hennef 2000. 46 s

6. 6. W. Bischof Abwassertechnik Stuttgart 1993 630s.

7. 7. Xerue M., Apmoac [1., fincen U., ApsuH 3. Ounctka cTouHbix Bog. bruonornyeckue n xumuyeckue npoueccol. — M. «Mup», 2004, — 480 c.

8. 8. Recirculation pumps Wilo AG 2006 15 s/
9. 9 Zenit. Aeration and mixing systems. Product catalog. 2010/3 10 s/






