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Pacuet geHutpudpukatopa no meroguke CaHkt —Metepbypra.

Pacyet 6asnpyeTca ncxoan M3 BO3BpaTa aKTMBHOTO M/1a CPeLHMUI BO3pacT KoToporo coctasaseT 9-10

CYTOK.

PacyeTHble popMy/ibl aHANOTUYHBI, KaK NpU pacyeTe HUTpUMKATOpPa, T.e. pacyeT basmpyeTca Ha
napameTpax: Harpyska Ha W/, BO3pacT Wia, yAe bHbli NPUPOCT aKTUBHOTO WA NpU CpeaHel
KOHLLEHTPALIMM aKTUBHOTO una 3 Kr/m’.

K TOMY e B aToM MeTogunKe npeaycmatTpmuBaeTca, 4HTo COOTHOLWEHNA WDu HoonxHo coctaBnAtb
D/H=0.4/1

1.

10.

11.

12.

Pacuet peHuTpudmkaTopa.

1.1.3apaemcA BO3PACTOM aKTUBHOIO nna 10 cyToK.
1.2.MpuHMMaem TexHOoNOrMyecKkyto cxemy N2.
MpupocT akTUBHOTIO nNa onpeaenaetca no popmyne
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MpYHMMaeM TUNOBOM a3POTEHK BbITECHUTE/Ib MO CNPABOYHUKY NPOEKTUPOBLLMKA Mo,
peaakuymert CamoxmHa
Onpegensem yaenbHbli pacxos Bo3ayxa
Guir = QD(LEH — Lax}
K K;EGE-(C, — Cg)
K,K; - npuauMaeoTcA no Tadaunue 42,43 CHull |

K3 - anaropogcknx cTodHex eog 0,85
Ky =1+ 0.02(Ty — 20)

o= (1-355)er

MHTEeHCcHBHOCTb aspaumm
I = QEE.?"hﬂf
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Pacxop Bo3ayxa
Qzir = QairQw
MNopbvpaem Bo3ayX04yBKY BbITECHUTE/Ib MO CNPABOYHMKY NPOEKTUPOBLLMKA NOA penakumen
CamoxuHa



Pacuér nenntpuduxaropa no meroguke npuwioxkenuss kK CHull.

JleHuTpuduKaTOp COrIaCHO MPHUJIOKEHHUIO: a9POTEHK — BRITECHUTEH WA
a’pOTEHK — cMecuTelb. CaM Mpouecc — BOCCTAHOBUTENBHBIN MpoLece,
TPEOYIOMNN JOTIOTHUTETHFHOTO BHEIITHETO HCTOYHUKA SHEPTHH. Y CTAHOBJICHO, YTO
JUTsl BOCCTAHOBJIEHHU | "aca a3oTa HUTpaTHOTo Tpedyercs oT 4 10 6 yacos
nérxookuciusemsix Bemects BIIKs | K unciy aTux BemecTs oTHOCATCS
OpraHWYECKHUE BEIIECTBA TAKUE, KAK METAHOJ U 3TAHOJL.

PacuéT NpoM3BOIUTCA HA ONpPEIEICHUH CKOPOCTH PEaKIMii BOCCTAHOBIICHHS:
p,dn =p,max"dn « ((Lex'dn)lex'dn + K dn)) « (1/(1+ @, dn * ai))

B 3aBucumocTtu ot CKOPOCTH OKHCJICHHUA BBITHUCIICTCS ITPOAOJIKUTCIIBHOCTD
Hpe6I>IBaHI/I$I Imponuecca B COOPYKCHUH JIA A9POTCHKA — BBITCCHUTCIIA U A9POTCHKA
— CMCCHUTCJIAA COOTBCTCTBCHHO.

drn drn
Len - Lex

" Dan*a;+(1-5)

tr:t*m

Ldn 1 + @ * (1
far = (LER - LIB)+ 2,3 « K gy« —22 |+ dn = i
at ([ en ex) ’ dn ng_} Dmax *=0;
Pacuér npeayCcCMaTpuBacT HAJIUYKUEC ITOCJIC adPOTCHKA PE3CPBYyap 110 OTAYBKHU
MOJICKYJISIPHOI'O a30Ta B TCUCHHC 0,5 — 1 gaca. Orot pe3€pBYyap yCTaHaBINBACTCA
nepea OTCTOMHUKaMU, padOTalOIMMU B 3aMKHYTOM LIMKJIE€ B ICHUTPU(UKATOPE.

[Tocne pacu€ra HaxoAUM 00BEM U OOMPAEM TUITOBOM a’pOTEHK. Takxke
noAOUpaeTCs: BO3AYXOAyBKa JJIsl OTTYBKHU.



Pacuet HuTpudukaTopa no meroguke CaHkr —Metepbypra.

Pacuer HI/ITpI/I(I)I/IKaTOpa 63.31/IpyCTC$I Ha B3aUMOYBSA3bIBAHNU OCHOBHBLIX TCXHOJIOTHYCCKUX
napaMeTpoB, TaKMX KaK: Harpy3ka Ha WJI, BO3pacT WJja, YJACHbHBI NPHUPOCT WIIA.
B3aumoyBs3pIBaHNE BBIpAXAeTCs B TOM, YTO MPOU3BEACHHE ATHUX IOKazaTeleld JOIKHO OBITH
paBHoO 1.

1. Harpy3ka Ha wi:

— QH’LE"J‘I

Ni
War@mid

2. Bo3pact una:

0= WarQ@mid
QwP;
3. YenbHbIN MpUpOCT Hla:
P;
P, =
¥ LE"J‘I

e @w -cyTouHbIii pacxoj CTOUHBIX BOJI.

Len -xonnenrpanus BIIK B Bozie, mocTymaomieil Ha OYHCTKY.
Wat -06bem adporeHka.

@mid - KOHIEHTPAIUsl aKTUBHOTO HJIA.

P; -mpupoct akTUBHOTO MIa.

Qngﬂ War@mz‘d -Pi:'
NOF, =
YUY T Wiz QwPi Len=1

CJ'IGI[yGT OTMCTHUTD, YTO TAKOC IMPCAIIOJOKCHHUEC O NPOU3IBCACHHU TAaKHUX ImoKa3areiei
paBHO €ANMHULC HC YUUTBIBACT TAKUX HOKaBaTeHeﬁ, KaK:

-koHueHTpanuu bIIK Ha BbIx0/1€ B OUMILIEHHON BOJE;
-3HAUYCHHE KOHIICHTPAIIMU aKTUBHOTO WUJIa MPUHSATO O€3 yueTa ero 30JbHOCTH.

OCHOBHBIM (PAKTOPOM CpEIU INPUHSATHIX MOAPA3yMEBAIOT BO3PACT AKTUBHOTO WA, TO
ecThb mokaszatenr 9 .

Tax xak OaxTepuu HUTPUDUKATOPHI SBISIFOTCS MEJJIEHHO PacTyLIUMHU, TO MUHUMaJIbHas
IPOJOJDKUTEIBHOCTh BO3pacTa akTHMBHOIO mia 5-6 cyTok. B cpeaHeM »TOT mokasarenb
cocraBiseT 7-8 cyrok. Bo3pact HUTpUHUKAIMK 3aBUCUT OT TEMIIEpaTyphbl.

Tabnuna 1-3aBucUMOCTb Mpoliecca HUTPUPUKAIIMH OT TEMITEPATYPBHI.

Temnepa 11 13 15 17
Typa, °C

Bo3zpact 7 6 5 4
Wia, CyT




PacueT 6Mon0rnyeckoii oOUUCTKU HUTpudUKaumeii no metoguke npua. K CHuM 2.04.03-85

[Tponiecc HUTPUPHUKAIIMK COMTPOBOXKAAETCS 00pa30BaHUEM HUTPUPHIUPYIOIIETO aKTUBHOTO UIIa,
TO eCcTh HUTPH(HUKATOPa. MaKCHMaIbHBIH yPOBEHb CKOPOCTH POCTa cocTapiser 1,77 €T+,
Takyro ckopocTh 00eCTIeYnBalOT ONTHMAIIBHBIEC ITApaMeTpPhI POIIecca, B TOM YHCIIe
TeMIiepaTypa, PH-cpezpl, HackIIIIeHne KUCIOPOIOM BO3yXa, OTCYTCTBHE TOKCHYHBIX BEIIECTB U
npyroe. [Iporekanue npomecca HCXOAS U3 3TUX YCIOBHI JOJHKHO MPOU3BOAUTCS B a9pPOTEHKE-
cMecHTee.

[Ipu OTCYTCTBHU OPraHMYECKUX BEIICCTB /IS POTCKAHMH PEaKIui HUTPUPUKAIIMU
pekoMeHyeTcs 100aBKa Heopranuueckoro yriaeposa B suae 40z | uexons us n1o3u1 2 mr/ 1 mr
azora ammonuiinoro NHy | TIpomomkurensHOCTS Ipoliecca HATPHHUKALMHI B 3aBUCUMOCTH OT
yCJI0BHM npoTekanus ot 5 10 70 CyToK.

Hcxons u3 Bo3pacTa U yJAeIbHOW CKOPOCTH HUTPU(PUKALIMN OMIPEEIIAETCS CKOPOCTh OKUCICHHS
BEILIECTB, TPOJOKUTENILHOCTh OKUCIICHUS B @3POTEHKE-CMECUTENIE U €r0 00beM.

AJroput™ pacuera HUTpuOUKATODA.

1. Ompenenenue yaenbHON CKOPOCTH pocTa HUTpUdUKaTopa 1mo Gpopmysie:
N = M 'ka 'kt 'koc'kc N/(N+kn)

kph — KO3 PHUIMEHT, yUYUTHIBAIOIINHN BIHUsAHUE PH-Cpenbl U onpeneNstonuiics mo Tabiuie
1;

ke - KOX(QPUIIMEHT, YYUTHIBAIOIINN TEMIIEPATYPy CTOYHON BOJIBI U ONIPECIISIONIHIACS 110
Tadnuie 2;

koc— KOO GUIIUEHT, YYUTHIBAIOIINI BIUSHUE KOHIIGHTPAIMK PAaCTBOpa KUCIOpoAa U
onpeensomuics mo Gopmyme

kﬁ' — KO3(1)(1)I/H_II/ICHT, y‘II/ITLIBaIOIJ_II/Iﬁ BJIMAHHUEC TOKCUYHBIX BCHICCTB,
N _ KOHOCHTpausAa aMMOHHMHOIO a30Ta B OYMIIIEHHOM KUIOKOCTH,

k?‘t — KOHCTAHTa IMOJy HACBIIICHUA a30TOM AMMOHHWHHBIM.

Tabmumna 1.
pH 6,0 6,5 7,0 7,5 8,0 8,4 9,0
knw 0,15 0,31 0,5 0,6 0,87 1,0 1,23
Tabauia 2.
t 10 15 20 25 30
k: 0,32 0,56 1,0 1,79 3,2
koc = Co '
C, +k,

rae Co — KOHIEHTpaIs PaCTBOPEHHOTO KUCIOPOIA B MIIOBOH CMECH:;
Ko - KOHCTAHTa HACHIILCHS.
2. Bo3pact akTUBHOTO WJIa ompeensercs no Gopmye:
0= 1 ,Cym
1)

3. CKOpOCTh OKUCIICHHSI OPraHUYECKHX BEIIECTB Onpeensercs mo gpopmyse:



kp
p= ky +0,0417 » 6, mr/(u*yac);

rae Ky — KOA((UIIMEHT SHEPTeTUIECKHI, COCTABIAIOMUN 3,7 MT;

Kp — KO3 PHUIHUEHT pOocTa MUKPOOPTAaHU3MOB aKTHBHOT'O MJIa, COCTABIIAIOMUIN 864
MrbIIK/(r*ygac).

4, [[o3a AKTUBHOI'O HJia OIIPCACIIICTCA UCXO0OA N3 CKOPOCTHU OKUCIICHUSA U COCTABJISACT:
Pmax L, +Cg) 1

x
pZLs'.xHCD—l'kG*CD'l'kG*Lg.x 1+az“¢';

2.04.03-85;
Co — koHIEHTpaLKs PaCTBOPEHHOIO KHCIIOPO/IA;

Ko — KoHCTaHTa, XapaKTepH3yIOllas BIUAHME KHCIOPO/A H ONpeIeNsIomascs Mo Tabiue
40, CHuII 2.04.03-85;

@ — xoaduruent nHrHOUpOBaHUs, onpeaesatomuiics mo Tadbauue 40, CHull 2.04.03-85;
@ — 703a aKTUBHOI'O WJIA.

5. TIpoaomKHUTEIBHOCTh OKHCIHUTENS B a9POTEHKE-CMECUTEIIE OIIPEEIIseTCs 110 popmyIie:
LE'H - LE'.I

peais(1—5) q

Ltarm

6. OOBeM a’poTeHKA OIpeNesaeTCs Mo hopMyIie:
Warmix = tarm * @w 5 M3.

PacueT aspoTeHka HanpaBJIeH Ha ONpe/esICHHE yIeIbHOr0 pacxo/ia 101aBaeMoro Bo3ayxa,
KOJIMYECTBA BO3/1yXa, TpeOyeMOoi BO3AyXOIyBKU U pacieTa BTOPUYHBIX OTCTOMHUKOB IO
CTaH/IapTHON METOJIUKE.

7. TloMHMO BCEro MepevyrcICHHOTO ONPEACISeTCS MPUPOCT H30BITOYHOTO AKTUBHOTO MIIa
1o ¢opmysie:

kg =417 + tapm + —

*
Len — Lex
OHpe,I[erIeTC?I 00BEM BCETO HIIa HUCXOJA U3 YACIBbHOI'O IPpHUPOCTAa aKTUBHOT'O HJIa 11O
bopmye:
Q; = kg *Quw *(Lon — Lox)
! 108 , T/CyT.




