HcxoaHble 1aHHBIE
Bapuant 4
TexHosornyeckas cxema: buosiornyeckasi ouncrka mo cxeme AAQ.
/lanHbIe:
Quw = 54 000 m%/cyr;
Cen = 150 mr/m;
Len = 240 Mmr/m;

t=15°C.

MosicHUMenbHAa 3anucka

VEL

Jlucm Ne doxym Tloonucs | [Jama

Jlucm




Beenenue

OxpaHa Oprmanmeﬁ CpClhbl U, OCO6€HHO, BOJHBIX 00BEKTOB OT 3arpsA3HCHUS U UCTOILICHUA
ABJIACTCA 0,I[HOI>1 W3 BaXKHEHIITNX 3a1a4 B COBpEMCHHOM BHUPE.

B oxpyxaronieil Hac IPUPOIHON Cpeie MPAKTUIECKH HE OCTAJI0Ch HCTOYHUKOB IIPECHOM BOJBI,
HE 3arpsA3HEHHBIX IPOLYKTaAMM KU3HEIAEATEIBHOCTH YenoBeka. CyliecTByOIUe KOMMYHaIbHbIE
OUYHCTHBIE COOPY/KEHHS HE OTBEYAIOT COBPEMEHHBIM TPEOOBAaHUAM U BO MHOTHUX CIIydasiX CIIy»KaT
IPUYMHON MONaaHusl B IPUPOIHBIE BOJOEMbI OPraHUYECKUX 3arpsiI3HEHUI U 0COOEHHO
OMOTEeHHBIX 3J1eMEHTOB (a30Ta u hocdopa), TeM caMbIM BBI3bIBAsE UX BTOPUYHOE 3arpsa3HeHue. B
NOCJIETHUE T'OJIbl YYEHbIE MHOTHX CTPaH MUpPA MPUIAIOT OOJIBIIOE 3HAYCHUE TpodIeMam
rI1yOOKOW OYMCTKH CTOYHBIX BOJI OT OPTaHUYECKUX 3arpSA3HEHUI U OMOT€HHBIX 3JIEMEHTOB.

B nannoii KypcoBoii paboTe HEOOXOIMMO PacCUUTATh U 3aIPOCKTHPOBATH OJIOK OMOJIOTHUYECKON
OYHMCTKH OYHCTHOI CTaHIHHU 110 YAAJICHUIO U3 CTOYHBIX BOJ OHMOTEHHBIX DJIEMEHTOB (a30Ta n
docdopa) mo TexHomoruueckoi cxeme AAO.
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Texnosiornueckas cxema AA/O

IMporiecc AA/O umu A2/0 (Anaerobic/Anoxic/OXic) npeaHasHayeH i yaaleHHs a30Ta U
¢ocdopa B mporiecce OHOTOTHUECKOM OYUCTKH B adpOTeHKax. J[aHHbIN MPOIIECC MPEICTABIISAET
co00# TOCIIeI0BATEIbHOCTh aHAYPOOHOM, AaHOKCUIHON U a3 pOOHOMN 30H.

[Tponiecc A2/0 umeeT CyIecTBEHHbIC HEJIOCTATKHU

1) B niepByto aHa’poOHYIO 30HY MOJAETCSI BO3BPATHBIH WJI, B KOTOPOM COJCPIKUTCS HUTPATHBIH
a30T, TO €CTh, 110 CYIIECTBY, B HaYaJle 30HbI CO3/Ial0TCS HE aHA3POOHBIC, 2 AHOKCHTHBIE YCIIOBHS,
YTO , YTO yMeHbIIAeT 3P HEeKTUBHOCTH yaaieHus docdopa.

2) OboralieHHass HUTPATaAMH JKUIKOCTh PEIUPKYIUPYET U3 KOHIA a3pOOHOM 30HBI B «TOJIOBY»
aHOKCHIHOMH 30HbI. HemocTtaTtok 3-x craguitHOro mnpoiiecca B TOM, 4YTO HUTPAThl OyAyT
MPHUCYTCTBOBATH B PEIMKJIE aKTUBHOTO WJIa, Jiesias mpolecc yaaneHus ¢pocdopa HETOCTATOUHO
HAJICKHBIM.

3) B nanHoOIi cxeme, KaKk U BO BCEX 0OBEIMHEHHBIX CHCTEMaX OMOJIOTHYECKOT0 YAaICHUS a30Ta U
docdopa, MPoaOTIKUTETEHOCTD MPEObIBAaHUS 1A B KaX/I0M 30HE OJIKHA OBITh JOCTATOYHOM,
YTOOBI MTO3BOJIUTH JOCTUYbh ITOJTHOTO BBIICIICHHSI WU MOTIIomeHus GocdaToB. BropuyaHsiii
OTCTOMHHMK TaK>Ke JOJIKEH IKCITyaTUPOBATHCS C HEMIPEPHIBHBIM YIAJIEHUEM OCAKa, YTOOBI
n30exarh BoieseHus ¢pocdaToB npu SHI0TeHHOM Jabixanuu OAQO.

IIpeumyiecrna:

1) Xoporio ynanseT Kak a3ot, Tak u Gocdop.

2) O0ecrieunBaeT MICIOYHOCTD [Tl HATPH(DUKALIUH.
3) IMpoaynupyeT XOPOIIO 0CAXKTAIOIITHHACS HII.

4) OTHOCHUTEIBHO MPOCTAst KCIUTyaTaIlus.

5) DKOHOMUSI PHEPTHH.

6) Hanbonee npoBepeHHas TEXHOIOTHUSL.

7) Huskue xanuTanbHBIC U OKCILTYaTallUOHHBIC 3aTPAaThI.

BHYTPEHHUA PELWEN WNOBOH CMECH

MepEnHHE |

OTCTOHHHE ;“| i
CTOYHEE BOSb! - v CD
p—=-

AnaspobHan AHOKCHOHEA A3pOTEHK
s0Ha 3oHa

BTOpUUYHLIR

oTcToMHME | DYMLUEHHbIE

CTOMHBIE BOABI

BosspaTHbin
Ccagok AKTUBHEIR 1N

WM30bITodHbI
un

Pucynok 1. Texnonornueckas cxema AA/O

Jlucm

MosicHUMenbHAa 3anucka

VEL

Jlucm Ne dokym Ioonuce | [dama




1. Pacyer aspoTrenka
B xauecTBe A3pPOTCHKA BBI6I/IpaeM AOPOTCHK-BBITCCHUTCIIb.

1.1. Tak xak TpeOyeTcs ri1y0oKast O4YMCTKa CTOYHBIX BOJ OT OMOT€HHBIX JIEMEHTOB, IPUHUMAEM
BO3pacT wia © = 7 CyTOK.

Toraa mpupoCT aKTUBHOTO MJIa COCTABUT:

o (0.8Ce, +K,L,)-11

i 61/6 € / M3 (1)

rie Cedp — KOHIIEHTpALUs B3BEILIEHHBIX BELIECTB B CTOYHON BOJIE, IOCTYMNAIOIIEH B a9POTEHKHY,
MI/II;

Kg — K03¢b duIeHT IpupocTa; Ui TOPOACKUX U ONU3KUX K HUM II0 COCTaBY
IPOU3BOJCTBEHHBIX CTOYHBIX BOJ Kq = 0,3;

O - BO3pacT akKTUBHOTO WJIa, CYT.

o _ (0,8:150+0,3-240)-1,1

i 78 =152,7 2/ m* ~ 0,153 k2 / 1°

1.2. Y nenbHbIN NpUPOCT AKTUBHOTO UJIA!

R
Pyd:g,me/xz (2)
Pa=@:o,6381<2/1<2
0,24
1.3. Harpy3ska Ha ni:
N. = L kel cym (3)
Top, Y
»
1
N, =———==0,224 ke / cym
7-0,638

1.4. O6mmit 00beM adpOTEHKA:

e @
i " Amig

o . . 3
rae Qw — CyTOUHBIH pacxo/1 CTOYHBIN BOJ, MOCTYNAIONINI Ha OYUCTHBIE COOPYKEHHUS, M /CYT;
amid — CPEIHSA 1032 AKTUBHOTO WJia, IpuHUMaemas 2,5-3,5 KF/M3;
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o _54000-0.24 oo s

" 0,224-3

1.5. CornacHo TEXHOJIOTUYECKON CXeMe, adPOTEHK BKIIIOYAET B ce0sl CIEAYIOIINE 30HbIL:
aHa’pOOHYI0, aHOKCUJIHYIO U a3po0HYt0. COOTHOLIEHHE 30H TPUHUMAEM T10
CPEIHECTATUCTUYECKUM JIaHHBIM:

Amnaspobnas = 0,3-0,4,;
Anokcugnas = 0,1-0,2;
Aspobnas = 0,6-0,4.

O0BeM Kaﬁ(HOfI 30HBI A3POTCHKA COCTaBUT:

W, =0,3-19286 =5785,8 1/°
W0 = 0,2-19286 = 3857, 2 1/’
W,2" =0,5-19286 = 9643 Ar°

[IpuHuMaeM K ycTaHOBKE TUTIOBOI aspoTeHK. Homep tumnoBoro npoekra 902-2-179.

Yucio cexuuii Ng = 3;

Yucno kopugopos N = 4;

['mybuna asporenka Hy = 4,4 Mm;

[upuna xopunopa Be = 6 Mm;

Hnuna aspotenka Ly = 60 m;

OGbeM 0/1HO# THITOBOM cekiun adporeHka Wy = 6336 M,
06wt 06Bem We " ™ = 19008 .

B nanHoMm cJIy4dac 1 CCKIIUA 6y,7_'[eT 3aJIeliCTBOBaHa IO aH33p06HYIO 30HY, KyJa I1oJacTcCAa

CTOYHAs BOJIa M LUPKYIUPYIOLUINHM aKTUBHBINA W C KOA(GGUIIMEHTOM peuupKynsaunu R; =

2 kopuaopa 20 CeKIMU OYAYT BBIIOIHATH (DYHKIIMIO @aHOKCHTHOM 30HBI, KyJ1a KpOME CTOYHON
BO/JIbl, IPOILIEAIICH aHa3pOOHYIO 30HY, OyIyT NOJaBaThCs PELUPKYIUPYIOLIUE HUTPAThI U3 30HbI

HUTpUUKAIHU ¢ Kodpdurmentom peunpkysiuuu RN = 3. 34 cexius u 2 kopuaopa 20 cekuu

OynyT paboTaTh B @3pOOHOM peKUME C TT0/Iaueii CKATOTO BO3yXa.

I/ICXOI[SI U3 00BbeMa TUIIOBOIO A9pPOTCHKa, 00BeEM Ka)K,Z[Oﬁ 30HBI COCTaBUT:
W =W = 6336 7

WO = %wa;"“" — 3168 4/°

WP =1,5W"" = 9504 »°
B taxom CJIy4a€ COOTHOMECHUE MCKIY 30HAMH adPOTCHKA COCTAaBUT:

Amnaspo6Hnas : AHokcuaHas : Aspobnas = 0,33 : 0,17 : 0,50
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1.6. Bpemst Hax0oXeHWsI CTOYHOM BOJBI B KaXKJI0M 30HE COCTABUT:

o _ W24 _ 6336-24

= =2,82u4

Q, 54000
{AHO :WafHO 24 _ 3168-24 _1414

Q, 54000

ADP

Ao :Wat 24 _ 9504 -24 _ 4224

Q. 54000

1.7. VY nenbHbI# pacxoj BO3ayxa:
L, —L
qair — qO( en ex) 3 /]I/l3 (5)

y M
K Ky Ky Ks(Ca_Co)

rze (o — YAEJIbHBIN pacxoa KUcIopoaa Bo3ayxa, Mr Ha 1 mr cHaToil BIIKm, IpuHUMaeMblii ipu
ouncrtke 10 BITK om 15-20 mr/m—1,1;

K1 — k03 puiineHT, yauThIBAIOIUI TUIT a3paTOpa U MIPUHUMAEMbIH /17151 MEJIKOIY3bIpUaToOn
asparu mo tadu. 42 [1];

K2 — k03 punment, 3aBucsImuil OT ri1yOUHbI OTPY>KEHUS a3paTOPOB, IPUHUMAETCS 110
Taoua. 43 [1];

Kt — k03¢ duiment, yauTeIBaonuil TeMnepaTypy CTOUHBIX BOJ, OIpeAeseTcs 1o

hopmysre (6):
K; =1+0,02(T,, —20) (6)
rae Ty — cpeaHemMecsyHasi TeMrepaTypa Bojbl 3a JieTHui nepuon, °C;
K; =1+0,02(15-20)=0,9

K3 — ko3¢ punreHT kauecTBa BOJbl, IPUHUMAEMBIN JUIsl TOPOJICKUX CTOYHBIX BOJ 0,85;
Ca — pacTBOPUMOCTH KHCIIOPOa BO3/IyXa B BOJIE, MT/II, onipenenseTcs mo ¢popmyie (7):

ha
Ca:(1+ 20’6]CT,M2/JZ (7

rae Ct — pacTBOPUMOCTB KHCIIOPO/Ia B BOJIE B 3aBHCUMOCTH OT TEMITEPATyPHI M aTMOC(HEPHOTO
JIaBJICHUS], IPUHUMAEMas 10 CIIPABOYHBIM JaHHBIM;
ha — TIyOuHa morpyKeHus adpaTopa, M;

C, = 1+ﬂ 10,37 =12,59 mz/ n
20,6

Co — CPCOHAA KOHIOCHTpAIUA KUCJIOPOJda B aOPOTCHKE, MF/H; B IICPBOM HpI/I6J'II/I)KCHI/II/I CO
AO0IMYCKACTCA IIPUHHUMATDH 2 MI‘/J'I;
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1,1(240-10)
1,47-2,68-0,9-0,85-(12,59 - 2)

qair = = 7,93 MS /]l/l3

1.8. UHTEHCHUBHOCTH a’panuu:

3, = qairt‘ H 8 ] (0 ) (8)

at

rae Ha — pabouas riryOmHa a’poTeHka, M;
tat — mepuo adparnyu, .

] _1,93-4,4

a =8,27 m> | (M* -u)
4,22

Jmin = 3,3 M¥/(m?-1); 0 TG 43 [1];

Jmax = 10 M%/(M%-9); 1o Ta6u. 42 [1];

‘]min < ‘]a < ‘]max
3,3<8,27<10
1.9. KonnuecTBo nogaBaeMoro Bo3ayxa:
Qair = qair2'4QN ! M3 /1[ (9)
Q,, = 7,93:54000 17643 .2 /4,

[TpuaumaeM k yctaHOBKe BO3ayxonyBku Mapku TB-80-1,8 unciom 3 pabounx u 1 pesepBHasi.

O6mwem BcackiBaeMoro Bozayxa — 6000 M/,
1.10. KonnuecTBo HUPKYIUPYIOLIEro aKTUBHOTO HJIa:

Q=R -Q,, M /cym (10)
rae R — crenens penupKyIsuyu akTUBHOTO WiIa B a9pOTEeHKe; MpuHuMaeM R; = 1.
Q. =1-54000 = 54000 »* / cym
1.11. KonnuecTBO HUPKYIUPYIOIIUX HUTPATOB:
Q. =R, Q. m /cym (12)
rae Ry — cTenenp perupKyssIuid HUTPATOB B adpOTeHKe; MpuHUMaeM Ry = 3.

Q, =3-54000=162000 ° / cym

Jlucm

MosicHUMenbHAa 3anucka

VEL

Jlucm Ne doxym Tloonucs | fama




2. PacueTr BTOPHUYHBIX OTCTOHHUKOB

2.1. 'mppaBnudeckas Harpy3ka Ha akTUBHBIA Wi (i, MT BIIK .z Ha 1 T 6€3307HO0TO BelecTBa
uia B CyTKH, onpezensercs nmo hopmyne (12):

24-(L,, - L.,)

, me | (e-cym) (12)
Qg - (1=9) 1,0

g, =

rJie S — 30JIbHOCTh HMIIa, IPHHUMaeMast 1o Taou. 40 [1].

_ 24.(240-10)
' 3.(1-0,3)-4,22

=623 me [ (2-cym)

2.2. Vino.eii naaeKc (mpuHUMaetcs mo TadJ. 41 [1]):
J. =130cn®/ 2

Taxk kak pacxoz crouHbix Boj cBbie 50 000 MS/CyT, TO IPUHUMAEM B Ka4€CTBE BTOPUYHBIX
OTCTOMHHUKOB PaJuajibHbIC OTCTOMHUKMU.

2.3. I'mapaBnuueckas Harpy3ka Ha BTOPUYHbIE OTCTOMHUKH:

4,5-K_-HY?
qssa = (O 1.& . jf)O,S—SOe,tOl.aT ' M3 / (-M2 -L[) (13)

rae Kss — koadpuimeHT ucnonb3oBaHuss 00beMa 30Hbl OTCTAMBAHUS, TPUHUMACMBIH JIJIs
paauanbHbIX oTcToHNKOB Kgs = 0,4,
a; — KOHIICHTPAIIHUs aKTUBHOTO MJIa B OCBETJICHHOW BOJIE, MTY/JI.

o - 4,5-0,4-3,4°°
ssa (O, 1. 3 _130)0,5—0,01-12

=1,195 2% / (M -u)

2.4. Tpebyemas miaomaas OTCTAaUBAHUS:

Q, _ 54000

F. = = =1883 m*
24.q,, 24-1,195

2.5. Yucno oTcTOMHUKOB 3 < Ngs < 8. [I[ppyHUMaeM 4HUCIIO BTOPUYHBIX OTCTOMHUKOB — 5, TOT1a
TpebGyemasi IJIomIa (b OJJHOrO OTCTOMHHKA COCTABUT:

2.6. JlnuameTp Kak10ro OTCTOMHUKA COCTaBUT:

D’:\/4.FSS = 238 g9,
7 314

ITpyHMMaeM TUIIOBOW JUAMETP OTCTOMHUKA — 24 M.
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3. 'mapaBauveckuii pacyeT KaHAJIOB M TPyOONIPOBOI0B
FI/I,I[paBJII/I‘leCKI/Iﬁ PacUcT «I110 BOAEC» COCTOUT U3 ABYX JacTew:
1) pacuet IBMKEHHS BOJIBI;
2) mocTpoeHue NpoQuIs IBUKECHUS BOJIBI.
ITpu pacuere HEOOXOAMMO IPUIEPKUBATHCS CIEYIOIINUX IPUHIUIIOB!
- ABHKCHHEC BOAbBI AOJXKHO OBITE CaMOTCYHBIM,

- Ha1r1OJIHEHHUEC B JIOTKaX U pr6ax JOJI2KHO OBITH OCTOSIHHBLIM HJIN JOJIDKHO ITOCTOSAHHO
YBCIUWYNBATHCA,

- CKOPOCTB JIBMDKEHHSI B JIOTKAX U TPyOax mepesi COOPYKEHUSIMH MOXKET MEHSTBCS, HO TIPH 3TOM
HPHUICPIKUBAIOTCS TAKMX MPABHJI: CKOPOCTh JIBHYKEHHUS BOJBI 111 MEXaHUYECKOW OUMCTKU
IoJKHA OBITH Oonee 0,7 M/c, a 111 OMOJI0ruYecKoi ouncTkH — 6oiiee 0,4 m/c.

CKOpOCTh IBH)KEHHS BOJIBI B JIOTKAX M TPYyOOIIPOBOIaX 3aBUCHUT OT YKJIOHA, KOTOPBIi
nprHUMaeTcs 1o Tabnumnam [3].

JUis TOCTHXKEHHS ATHX 3a/1a4 PacyeT MPOU3BOIUTCS: ISl COOPY)KEHUH — 110 MAKCUMAaJIbHOMY
CEKYHTHOMY PacXOJ1y; JJIsl JIOTKOB U TPYOOITPOBOJIOB — TI0 MAKCHMAJIbHOMY CEKYHITHOMY
pacxojy, yMHOXKEHHOMY Ha K03 durmeHt 3anaca (=1,4).

HamopHbie TpyOOIpOBOIbl PACCYUTHIBAIOTCS 1O TaOIUIaM [6] pu 3TOM CKOPOCTh IPHHUMAETCSI
cormiacHo Tabmwuie 1.

Tabnuya 1

Pexomenayemblie CKOPOCTH IBHKEHHS ObITOBBIX CTOYHBIX BO/I BO BHYTPHMCTAHUMOHHBIX H
HApY:KHBIX TPyOonpoBoaax

I[J'I}I BBIITOJIHCHHA THAPABIIMYCCKOTO pacdye€Ta BCC IBUKCHHUEC BOJIbL paBGI/IBaCTCH Ha PaCUCTHBIC

TOYKH.

Tnaverp CKOpOCTh CTOYHBIX BOJI B TPYOOIIPOBOAAX, M/C
HaITOPHBIX
TPYOBl, MM | BCACBHIBAIOIIHX
BHYTPHUCTAHIIMOHHBIX | HapYXHBIX
o 250 1,0 1,0-2,0 10-15
300-800 1,0-15 1,0-3,0 1,0-2,0
900-1200 1,15-2,0 1,15-4,0 1,15-3,0

['mapaBmuyecKuii pacueT MpOU3BOAUTCS B TaOIM4HOU Popme (mabruya 2).
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3akJIoueHue

B nanHo# KypcoBo# paboTe pacCUMTaH U 3allPOEKTUPOBAH 010K OMOIOTNYECKO OUNCTKU
CTOYHBIX BOJ OT a30Ta 1 (pocopa no cxeme AAO. B kauecTBE OCHOBHOT'O COOPYKEHUS 110
OYHUCTKE CTOYHBIX BOJ BEIOPAHBI @9POTEHKU-BBITECHUTEIH YHCIOM CEKIHA — 3, YHCIIOM
KOPHJIOPOB — 4, IyiiHA a’poTeHka — 60 M, mupuHa Kopuaopa — 6 M, rimyouHa — 4,4 M.
BropuyHble OTCTOMHUKH — paidaIbHbIC, YACIO OTCTOMHUKOB — 5, TUaMeTpP Kaxa0ro
oTcTOiHMKA — 24 M. [[71s1 nepexauynBaHus 0CaJKa U3 BTOPUYHBIX OTCTOMHUKOB, a TAKXKE AJIs
IIEPEKauYNBAHNS CTOYHBIX BOJ U3 Pa3HBIX CEKLUU a3pOTEHKA IIPEAYCMOTPEHA HACOCHAs CTaHLIUA,
B KOTOPOM YCTaHOBJICHBI PA3JINYHBIC I'PYIIIIBI HACOCHBIX arperaros. /s nogaun Bo3ayxa B
a’po0HYI0 30HY a3pOTEHKa MPETyCMOTPEHO 3JaHHe BO3AyXO1yBOK. B aHOKCcHIHOM 1
aHa’pOOHOM 30HAX YCTAHOBJICHBI MEXaHUUYECKHE MEIIAIKH.
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