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Pacuetbl, npuBepeHHble B 310K  Opoluope, HABAAIOTCA WHCTPYMEHTAMM, KOTOpble [O3BOAAIOT TEXHOAOraMm,
3KCMNAYaTUPYIOLLUM UHXEHepaM W WHXeHepaM-XMMUKaM MPOBOAUTb TEXHOAOTMYECKUW 3arycK W AaAbHeMullee
TEXHOAOTMYECKOe YNpaBAEHUE OUYUCTHBIMU COOPYXEHUAMU B peaAbHbIX YCAOBUAX WX SKCMAyaTaUuUMU. KCrAyaTauus
KaHaAM3aLUMOHHBIX OYUCTHbIX COOPY)XXEHUW ABAAETCA AOCTATOYHO CAOXHbIM MPOLECCOM C YYETOM HecTauMOHapHOCTU
KOAMUYECTBEHHbIX U KauyeCTBEHHbIX XapaKTePUCTUK MOCTyMalowWmUX CTOYHbIX BOA. AAA obecneyeHuss MaKCUMaAbHOWM
3pPeKTUBHOCTU pPaboThbl CYLLECTBYIOLLMX COOPYXEHWUW IKCMAyaTaLUMOHHble CAYXObl OUYUCTHBIX COOPYXEHWUH AOAKHBI
onepaTMBHO pearpoBaTb Ha TEKYLLUYIO CUTyaLMIO U MOAAEPXUBATb ONMTUMAaAbHble TEXHOAOTMUYECKUE PEXUMbl paboTbl
COOPY)XX€HUA AAAl KOHKPETHbIX YCAOBUMU. IKCMAyaTUpYtOLLMe CAYXObl AOAKHbI MCMOAb30BaTb pPacyeTbl TEXHOAOTMUYECKUX
napamMeTpoB U XapaKTepucTUK paboTbl COOPYXXEHUH, CPaBHUBATb UX C ONTUMAAbHLIMU (MPOEKTHbIMU) U, MPU EXEAHEBHOM
3KCMAyaTaLMu COOPY)XEHWUH, OMpeAeAsiTb ONTUMAAbHbIE NYTU AOCTUXEHUS B KOHKPETHOM CHUTyaUUU MaKCUMaAbHOM
3peKTMBHOCTU paboTbl COOpYXeHWW. B 3Toi 6polutope NpUBEAEHbI OCHOBHbLIE TEXHOAOTMUECKUE NapaMeTpbl paborTb
COOPYXEHUM U AaHbl GOPMYAbI UX PACUETHOTO OMPEAEAEHHS.

Ecan y Bac BO3HHMKNM BOMPOCHI AN HYXHA AOITOAHUTEABHAA TOMOLLb, OYAEM PaAbl OTBETHUTb Ha BCE UHTEPECYroLLHE Bac
Borpocsl: 000 AN-Crapr 1en.; +7 (495) 935-73-21, 000 Apxurentypa BosHbix TexHorormi» ten.: +7 (495) 989-51-54.

Haaeemcs, Bbl HaAeTe 3TO PyKOBOACTBO MOAE3HbIM.
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PacueTbl, MICNoAb3yeMblie B noBceAHEBHOM 9KCIMAyaTaluuu

KaHaAU3aLUUOHHbIX OYUCTHbIX COOp}’)KeHI/Iﬁ

Moctynarowme CTouHble BOADI

MoctynatoLan Harpyska -
onpeAeAeHue NnocTynaroLwux Ha OYUCTHbIE COOPYXEHUA Harpy3ok no pasAMyHbIM 3arpA3HEHUAM
(XNK, BIMK,,,.» BMNK5, B3BewweHHbIM Bellectsam, N-NH,, P-PO, 1 T.A.)

/ Pacuet noctynatowen Harpysku M(Ci) no paccmaTpuBaemMomy 3arpsa3HEHUIO C%

M(Ci) = ¢
1000
rae M(Ci) - paccunTbiBaemasi Harpyska no paccmMarpmMBaemMomy 3arpsi3HeHNIO,
Ci/ - KOHUEHTpaUUA paccMaTpmuBaemMoro 3arpsa3HeHns, Mr/A,

Q - pacxoA NOCTYNarLMUX CTOUHbIX BOA, M3/CyT.

- /

[MpuMep (arsa pacuerta noctynatoLlein Harpy3ku no B3BELLIEHHbIM BELLECTBAM)
KoHUeHTpauus B3BELLEHHbIX BELLECTB B NOCTynatowen cTouHon BoAe (Cgg) = 135 mr/a,
CPEAHECYTOUHbIN PacxoA CTOUHbIX BOA (Qcp.cyT) = 1500 m3/cyT.

OnpeaeArTb CPpeAHECYTOUHYIO NMOCTYNatoLLYyHO Harpy3ky no B3BeLEHHbIM BELLECTBaM.

135%1500
1000

M(Cgp) = = 202,5 kr/cyT

AHanornuHo nposoautca pacyet Harpysku no XMK, bMNK,,,,, bMK g, N-NH,, P-PO, 1 T.A



PacueTbl, MICNoAb3yeMblie B noBceAHEBHOM 9KCIMAyaTaluuu

KaHaAU3aLUUOHHbIX OYUCTHbIX COOp}’)KeHI/Iﬁ

[loBepxHOCTHAA Harpy3ka Ha OTCTOMHUKU (MepPBUYHbIE U BTOPUYHDIE)

MpeacTaBAfET COOOM KOAMYECTBO CTOMHOM BOAbI, MPOXOASILLEW Yepe3 €AUMHULY MNAOLLAAU OTCTOMHUKa B
€AVHULY BPEMEHU, U FABAAETCA OAHOM M3 OCHOBHbLIX XapaKTepUCTUK, BAUAIOLUMX Ha 3PPEKTUBHOCTb
OCBETAEHUS

- o M3
/ PacueT NoBepXHOCTHON Harpy3Kn Ha OTCTOMHUKM g5, —— : \
q . QMaKc.qaC
SS FxN

rA€ Qaxcuac - MAKCHMaAbHbIM YaCOBOM PacxoA CTOUHbIX BOA, M3/uac;
F -naoLasb MNOBEPXHOCTU OAHOIO OTCTOMHUKA, M2;
N - KOAMYEeCTBO paboTatoLLMX OTCTOMHMKOB.

- /

Mpumep

MaKcUMaAbHbIM YaCOBOM PacXoA CTOUHbIX BOA (Qmakc.uac) = 900 m3/yac.
AnameTp OTCTOMHUKOB = 18 M, KOAMYECTBO paboTatoLLMX OTCTOMHUKOB = 3.
OnpepeArTb MOBEPXHOCTHYHO Harpy3ky Ha OTCTOMHMUK.

MAOLLAAb OTCTOMHWUKA AnameTpom 18 M paBHa 254 m2. Toraa:
900 1 M3
§S © 25443 MZ+uac




PacueTbl, MICNoAb3yeMblie B noBceAHEBHOM 9KCIMAyaTaluuu

KaHaAU3aLUUOHHbIX OYUCTHbIX coopy)KeHm?i

Pacuer xapakTepucTMK akTMBHOIO UAA

BO3pPaCT aKTUBHOIO UAQ -
WHTEPBAA BPEMEHHU, 38 KOTOPbIA NPOUCXOAUT NOAHOE OOHOBAEHUE aKTUBHOTO MAA B COOPYXEHUSAX AA OUYMCTKU CTOUHBIX
BOA. Bo3pact aktMBHOrO MAa AOAKEH COOTBETCTBOBAaTb NMPOEKTHOMY 3HAUYEHWIO, B MPOTUBHOM CAy4yae, 3pPpeKTMBHOCTb
6MOAOTMYECKON OUYUCTKU CHUXAETCS, BMNAOTb A0 CPbIBOB peaAusaunu 6MOXMMUUYECKUX NPoLEeccoB. Bo3pacT akTMBHOIO UAA
npeacTaBAseT cob0il OTHOLLIEHUEe KOAMUYECTBA aKTUBHOIO MAA HaXOAALLErocA B CUCTEME K KOAMUYECTBY OTBOAMMOIO W3
CUCTEMbI UAA.

/ Pacuet Bo3pacTa aktMBHOro una B,y CYT: \

Xasp*Wasp+XB0*V Al,BO
By =

Quan*Xyau

rae  X,sp- AO3a aKTUBHOTO MA@ B @3pPOTEHKaX, I/ A=Kr/ m3;
W,5p - 06bEM BCEX @3POTEHKOB, M3,

Xpo - AO3a aKTUBHOIO MA@ HA AHE BTOPUUYHOIO OTCTOMHUKA, I/A=Kr/M3;
Vau,Bo - CYMMapHbI 06bem aKTMBHOTO MA@, OCEBLLETO BO BTOPUYHbIX OTCTOMHMKaX, M3;

Quau - PACXOA U3BBITOUHOrO AKTUBHOTO WAG, M3/CyT;
k Xyan - AO38@ U3GLITOYHOTO aKTUBHOTO UAQ, I/A=KI/M3. /
Mpume

\03a aKTMBHOIO MA@ B a3poTeHKax = 2 /A (Kr/M3); cymMapHbIii 06bem asapoteHkoB = 6200 m3;

YPOBEHb MA@ BO BTOPUUHbIX OTCTOMHWKaX = 0,2 M; AMaMeTP BTOPUYUHbIX OTCTOMHUKOB = 18 m;

KOAMUYECTBO BTOPUUHBIX OTCTOMHUKOB = 3; AO3a MA@ HA AHE OTCTOMHUKOB = Br/A (Kr/Mm3);

pacxoA U36bITOYHOTO aKTMBHOTO MAa =120 M3/cyT, A03a U3OLITOUHOTO aKTUBHOIO MAA = 6 /A (Kr/M3).

OnpeaeAnTb 3HaYEHWE BO3pacTa akTMBHOIO MAa.

OnpeaAenieM KOAMUECTBO MAA, HaXOAALLIErOCS Ha AHE OTCTOMHWMKOB (MAOLLAAb OTCTOMHUKOB paBHa 254*3=763 m?)

O6bem ocesLuero naa: 763*0,2=153 m3. Toraa:  Bpy = % =18,5 cyr



PacueTbl, MICNoAb3yeMblie B noBceAHEBHOM 9KCIMAyaTaluuu

KaHaAU3aLUUOHHbIX OYUCTHbIX COOp}’)KeHI/Iﬁ

Pacuer xapakTepucTMK akTMBHOIO UAA

Harpy3ka Ha aKTUBHbINA UA -
Macca 3arpAaA3HAlLlWKUX BeLlecTB, MpUXoadLlladcAd Ha OAUMH KUAOTpaMM CyXOoro oOcCTatka aKTUBHOIO MAa B CYTKU U
BbipaXaeTcd B Ml UAU T 3arp;|3He|-mF| Halr CyXoro BellectBa UAa B YaC UAU CYTKMU.

/ Pacuet Harpy3ku Ha akTUBHbII WA qi,% 7001 F*ZYT: \
g = ——
;=
Xi*x(1—8)*tge

rae C; - KOHLEHTpaLmMa paccMaTtpuBaemMOoro 3arpa3HeHns, Mr/A UAU /A,
X; - AO3a aKTMBHOIO MA@ B a3POTEHKaX, I/A;
L4t - BPEMS HAXOXAEHUA CTOYHOW BOAbI B @3POTEHKE, YacC UAU CYT;

\ S - 30AbHOCTb aKTUBHOIO MAa, AOAU EAUHULLbI. /

MNpumep

3HaueHue BINK; B CTOUHbIX BOAAX, NOCTYNaOLWMX Ha BUOAOTMYECKYHO OUYUCTKY = 135 Mr/A;

AO3a aKTMBHOIO MAA B a3POTEHKaX = 2 I/A; CyMMapHbIM 06beM asapoTeHKoB = 6200 M3; 30AbHOCTb aKTUBHOTO MAa = 30%;
CPEAHECYTOUHbIN PACXoA CTOUHbIX BOA = 15 000 m3/cyT.

OnpeAeAnTb Harpy3ky Ha akTMBHbIA WA Mo BIK.

o 6200 6200
OnpeaensieM BpeMS HaXOXAEHUSA CTOUHOM BOAbI B a3POTEHKE: 15000*24=9,9 yaca WAU 15000=O,41 CyT.
135 MT 0,135 r
Torpa: q =——=9,7 mwm  q =——=20,2
Bks  2%(1—0,3)%9,9 r*4ac BITKS 2x(1-0,3)%0,41 [*CyT

AHaAOTMUYHO PacCUMTLIBAOTCS HArpy3ku No Apyrum BUAAM 3arpsisHEHWUM.



PacueTbl, MICNoAb3yeMblie B noBceAHEBHOM 9KCIMAyaTaluuu

KaHaAU3aLUUOHHbIX OYUCTHbIX coopy)KeHm?i

PacyeT TeXHOAOrMYeCKMX napamMeTpoB paboTbl a3POTEHKOB

yA€AbHas CKOPOCTb HUOXMMHNYECKUX MPOLIECCOB
(OKMCAEHUS OpraHUYECKUX 3arpA3HEHN 1 aMMOHUMIMHOIO a3oTta, NPOLECCOB AEHUTPUPUKALMK, yaaneHUs docdopa U T.A)
~ OTHOLLEHWE KOAUYECTBA CHATBIX 3arpsI3HEHNH K Macce akTMBHOTO MA@ U AAMTEAbHOCTH COOTBETCTBYIOLLIETO NpoLiecca.

/ PacueT yAeAbHOM CKOPOCTH BUOXMMUYECKUX NPOLECCOB Pri, — : \

r+4ac
- Ci,BX_Ci,Bblx
PCL= Yx(1=s)rtas
rae Cj gy - KOHLEHTPaUMA paccMaTprBaemMoro 3arpasHeHnsa B CTOYHOW BOAE, MOCTYNatoLLEN Ha OUOAOTMUYECKYHO OUNCTKY,
MT/A UAWU T/NA;
Cj ppix -~ KOHLEHTPALIMA pacCMaTpMBaEMOro 3arpsasHeHns B OMOAOTMUYECKU OUNLLIEHHOW BOAE Ha BbIXOAE U3 a3POTEHKA,
MTI/A UAWU T/NA;
X;- AO3a aKTMBHOIO MA@ B a3POTEHKaX, I/A;
tqt - BPEMSA NPOBEAEHUSA COOTBETCTBYHOLLENO BUOXMMUYECKOTO NpoLecca (A NPOLECCOB a3pOOBHOro OKUCAEHUSA
OPraHUYEeCKUX COEAMHEHUIN U HUTPUPUKALIMM — BPEMSA HAXOXKAEHMS B a9POOHON 30HE
aspoTeHKa, AAS MPOLLECCOB

AEHUTPUPUKALMK — BPEMS HAXOXAEHUSA CTOUHOW BOAbI B @HOKCUAHOM 30HE a3pOTEHKA), Yac;
S - 30AbHOCTb aKTUBHOIO MAQ, AOAU EAUHULBI.
Npumep

3HaueHune BIKNOAH B CTOUYHbIX BOAAX, MOCTyNaoLWMX Ha buonornyeckyto ounctky = 180 mr/A; BITKNOAH Ha BbIxOA€ M3 @3poTeHKa = 6 Mr/A;
AO3a aKTUBHOIO MAA B @a3POTEHKaX = 2 I/A; CyMMapHbIM 06beM asapoTeHKoB = 6200 M3; 30AbHOCTb aKTUBHOTO MAa = 30%;
CPEAHECYTOUHbIN PacxoA CTOUHbIX BoA =15000 M3/cyT. OnpeAeAnTb YAEAbHYIO CKOPOCTb OKUCAEHUA 0PraHUYECKUX COeANHEHWM o BITKNOAH.

6200
*24=9 9 yaca.
15000

OnpepensieM BpeMs HaxoXAEHWA CTOYHOM BOAbI B @9POTEHKE:

180—-6

mr
Toraa: PEBIKnomn = S ERCE 12,55

r*4ac
AHaAOTMYHO PACCYUMTLIBAIOTCS HArpy3KM Mo APYrMM BUAAM 3arpa3HEHUMN.



PacueTbl, MICNoAb3yeMblie B noBceAHEBHOM 9KCIMAyaTaluuu

KaHaAU3aLUUOHHbIX OYUCTHbIX coopy)KeHm}i

PacyeT TeXHOAOrMYeCKMX napamMeTpoB paboTbl a3POTEHKOB

OKUCAUTEAbHAA MOLLHOCTb @a39POTEHKOB -
KOAMYECTBO 3arpA3HEHWM, CHUMaeMbIX B EAVHULY BPEMEHU Maccon aKTUBHOTO WAA, HaXOAALLENCA B eAUHULEe obbema
COOPYXEHWA.

o KI'
/ PacueTt OKUCAUTEABHOW MOLLHOCTH a3poTeHKoB OC,;, prEp— : \

24+X;x(1-5)pc;
1000

OCat —

?

r

A€ Pci- YAEAbHAs CKOPOCTb BUOXMMMUUYECKOTO NPOLIECca Mo paccMaTpuBaeMoMy NapameTpy,

r+*4yac Krx*x4da
X;- AO3a aKTMBHOTO MA@ B a3pOoTeHKaXx, I/A=Kr/m3;
k S — 30AbHOCTb aKTUBHOIO UAG, AOAY EAUHULIbI.

Npumep

% r
YaeAbHas CKOPOCTb OKUCAEHUA OpraHUyecKknx coeaAmHeHnn no BIKNoAH (Psnknonw) = 12,55 ;

Kr+yac’
AO3a aKTUBHOIO MAA B a3POTEHKaAX = 2 Kr/M3; 30AbHOCTb aKTUBHOro UAa = 30%.

OI'IpeAeAMTb OKUCAUTEABHYIO MOLLLHOCTb a3poTeHka no bITKnoAH.

24x2%(1-0,3)*12,55 KT
1000 M3*CyT

AHaAAOTMYHO PACCUMTLIBAIOTCA HArpy3KkM No APYrMmM BMAAM 3arpsi3HeHUN.



PacueTbl, MICNoAb3yeMblie B noBceAHEBHOM 9KCIMAyaTaluuu

KaHaAU3aLUUOHHbIX OYUCTHbIX coopy)KeHm}i

PacyeT TeXHOAOrMYEeCKMX napamMeTpoB paboTbl a3pPOTEHKOB

cTeneHb PELIMPKYAALIMU aKTUBHOIO UAA (3HAYE€HUE PeLiMKAa BO3BPATHOrO aKTUBHOIO UAA) -

OTHOLUEHUE PacXoAa LUPKYASLMOHHOIO (PELMPKYASILMOHHOIO, BO3BPATHOI0) aKTUBHOIO MAA K PacxoAy CTOYHOMW BOAbI,
NOCTyNnaoLEN B a3POTEHK.

/ Pacuet cteneHu peumpKyAsunm akTBHOIO MAa Ry, % WM 40OJIW e JUHULLbL: \

Rppy = %B:B” *100% wwn Rpay = %B?B”

3
M
rA€ Qpay - PaAcCXoji BO3BPATHOrO aKTUBHOTO MJIA, —

o . B
\ QCB - pacxoa CTOYHOM BOJKLI, IOCTYIIAIOIIEN B aBpOTeHK,; /
9

Mpumep 3

M
Pacxop BO3BpaTHOro akTMBHOMO MAa coctaBaseT = 475 —
3

pacxoA CTOYHOM BOAbI, NOCTYNatoLWeN B aspoTeHkn = 790 ch

OnpeAeAnTb CTEMEHb PELUPKYASLIMM BO3BPATHOIMO aKTUBHOMO UAA.

475
RBAI/I = %= 0,6



