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PacueTt geHutpudukaropa no metroguke CaHKT —lerepbypra.

Pacuet 6a3mpyeTca ncxona ns Bo3spaTa akTMBHOIO UNa CpesHNiA BO3pacT
KoToporo coctasnset 9-10 cyTok.
PacyeTHble GOopMybl aHANOTMYHbBI, KaK NPU pacyeTe HUTPUPUKATOpa, T.e. pacyeT
6a3npyeTcA Ha NapameTpax: Harpy3Ka Ha W/, BO3PacT UAa, yAeAbHbIN NPUPOCT
aKTUBHOTO UNa NPU CpeaHeN KOHLEHTPALLMKN aKTUBHOIO naa 3 Kr/m>.
K Tomy e B 3TON MmeTogmMKe NpeaycMaTpmBaeTcsa, YTo cooTHoweHnsa WDn
HaonkHo coctasnate D/H=0.4/1
1. Pacuet geHntpudukaTtopa.
1.1. 3apaemcAa BO3pacTom akTMBHOro nna 10 cyToOK.
1.2. T[lpuHMMaem TexHoNnornyeckyto cxemy N2.

2. MpUpocCT aKTUBHOTO WU1a onpeaendaeTca no popmyne

(05Ccap + KyLon )11 &r
*® ].JE:]]...H—3

i 1
g%
3. YAenbHbI NPUPOCT aKTUBHOTO NNa

4. Harpy3ka Ha un

5. O6bem coopyKeHus

wL
Wae = Q‘: ain

@; — A02a Uaa OpHHMMaeMana 2,5 — 3,5 |

6. O6bem geHUTpUpmKaTopa
W, =W, +25
7. NMpoaonKkuTenbHOCTb NpebbiBaHMA

8. MpUHMMaemM TMNOBOM a3POTEHK BbITECHUTE/Ib MO CMPaBOYHUKY
NPOEKTUPOBLLUKA Noa peaaKkumnein CamoxuHa

9. Onpeaensaem yaenbHbIN pacxos Bo3ayxa
_ QU{LEH - Lax}
Qair = B R KK (Co — Cg)
K,K; - npuuaumMaetoTca no tabmuge 42,43 CHull |

K - Anaropogckuy cTouHE Bog 0,85 |

H.T =1+ G.GZ(T[_V - 20}

h..
Ca=(1 —ﬁ)cr

10.HTEHCMBHOCTb aspauuu

_ r-?u:':l'hﬂr

C ta

11.Pacxopg Bo3ayxa

[



Qzir = QairQw
12.|'|0p,6MpaeM BO34YyXOA4YyBKY BblITECHNTE/Ib MO CNPAaBOYHUKY
NPOEeKTUpOBLLUNKa No4, pe,ﬂ,aKLl,MEVl CamoxuHa



Pacuér nenntpuduxaropa no meroauke npuinoxkenuss K CHull.

I[CHI/ITpI/I(I)I/IKaTOp COI'JIaCHO IIPHUITOKCHHUIO: AOPOTCHK — BBITCCHUTCIIb WU
A9POTCHK — CMCCHUTCIIb. Cam mpouecc — BOCCTaHOBUTEIILHBIN Imponecc,
TpC6y10H.[HI>i AOIOJIHUTCIIbBHOI'O BHCITHCTO HCTOYHHKA QHCPIUU. YCTaHOBJ'ICHO, qTo
A1 BOCCTAHOBJICHU S I gaca a3ora HUTPATHOTO Tp€6y€TCH oT 4 a0 6 yacoB
JIETKOOKHUCJIISIEMBIX BEIICCTB BHKs . K YUCITY 9TUX BCHICCTB OTHOCATCA
OPTraHNUYCCKUC BCIICCTBA TAKUC, KAK MCTAHOJI U 3TAHOJI.

PacuéT IIPOM3BOAUTCS HA ONPEICITCHUH CKOPOCTH PEaKINi BOCCTAHOBIICHHS:
p,dn =p,maz"dn « ((Lex'dn)slex'dn + K dn)) « /(1 + @, dn * ayi))

B 3aBucumocTu ot CKOPOCTH OKHCJICHHA BBIYHUCIIACTCA ITPOAOJIKUTCIBHOCTD
HpC6LIBaHI/ISI Imponecca B COOPYKCHUHN AT a9POTCHKA — BBITCCHUTCII U aOPOTCHKA
— CMCCHTCJIAA COOTBCTCTBCHHO.

_ Lgp-rdw
Pan=a;+(1-5)

tr:t*m

Ldn Pmax =a;

d i
Lot = ([Lg% _Lg¥)+ 2,3 ‘Hdn * LE%)‘ 1+ Pan * 4,

Pacuér npenycmaTpuBaeT HaIM4Ke MIOCIIE a3POTEHKA PE3EPBYap N0 OTAYBKHU
MOJIEKYJIIpHOTO a30Ta B TeueHue 0,5 — 1 yaca. ITOT pe3epByap yCTaHaBINBAECTCS
nepea OTCTOMHUKaMU, padOTalOIMMU B 3aMKHYTOM LIMKJIE€ B ICHUTPU(UKATOPE.

[Tocne pacuéra HaxoAMM 00BEM U TOJOMPAEM TUIIOBOM a’pOTEHK. Takxke
noAOUpaeTCsl BO3AYXOAyBKa JJIsl OTTYBKHU.



PacueTt HuTpudpumKaropa no metroguke CaHkr —lerepbypra.

Pacuer HuTpudukaropa 6a3upyeTcsi Ha B3aUMOYBS3bIBAHUHA OCHOBHBIX TEXHOJOTHYECKHX
napamMeTpoB, TaKMX KakK: Harpy3ka Ha WJI, BO3pacT WA, YAEIbHBIM NPUPOCT HIIA.
B3aumoyBs3pIBaHNE BBIpaXaeTcss B TOM, YTO MPOU3BEACHHE ITHX MOKa3aTesel JOKHO OBITh
paBHO 1.

1. Harpy3ka Ha uit:

Qwlen
N; = _tW>=en
E Wartmia

2. Bo3pacr una:

Q= Waerz‘d
prz'

3. Y aensHbIi IPUPOCT HUIa:

p.
P, L

Y Lo

Ine @w -cyTouHbIH pacxo/ CTOYHBIX BO/.

Loy -koHueHTpauus bIIK B Boge, moctynaronieit Ha OUUCTKY.
Wat -06bem asporenxka.

@mid - KOHIEHTPALUS aKTUBHOT'O WJIa.

P; -npupoct akTuBHOrO MA.

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

Cnez[yeT OTMCTUTL, YTO TAKOC IIPCATIOIOKCHHUEC O TIPOU3BCACHUU TAKUX MoKa3aTesei
paBHO €AVMHULC HC YUUTBIBACT TAKUX HOKaBaTeHCﬁ, KaK:

-koHueHTpanuu bIIK Ha BbIXo€e B OUnIIEHHOH BOJIE;
-3HaYeHNEe KOHIIEHTPAIIMU aKTUBHOTO WJIa MPUHATO O€3 yueTa ero 30JbHOCTH.

OCHOBHBIM (DaKTOPOM CpEAM MPUHSTHIX MOAPA3yMEBAIOT BO3PACT AKTHBHOTO WIIA, TO
eCThb MoKaszaTens 9 .

Tak kak GakTepuu HUTPUPUKATOPHI SBIISIOTCS MEJIEHHO PAacTYIIMMHU, TO MUHUMAJIbHAS
IIPOJOJDKUTEIBHOCTh BO3pacTa aKTHUBHONO wia 5-6 cyTok. B cpegHem 3TOT mokasaTelb
cocrtapisieT 7-8 cyTok. Bo3pacT HUTpuUKaluy 3aBUCUT OT TEMIIEPATYPHI.

Tabnuua 1-3aBUCUMOCTB Mpoliecca HUTPUPHUKALIMU OT TEMIIEPATypPHl.

Temmnepa 11 13 15 17
Typa, °C

Bospact 7 6 5 4
uIia, CyT




PacueTt 6Monormueckom ounucTku HUTpudUKaumen no meroguke npuna. K CHul
2.04.03

[Tpouecc HuTpuuKauy COnpoBOKAAETCS 00pazoBaHUEM HUTPUPUIIUPYIOLIETO AKTUBHOTO UJIa,
TO eCcTh HUTPHU(HUKATOPa. MaKCHMaIbHBIH yPOBEHb CKOPOCTH POCTa cocTaBiser 1,77 €T+,
Takyro CKOpPOCTh 00€CIIEUMBAIOT ONITUMAJIBHBIC TTAPAMETPHI MPOIIECcCca, B TOM YHCIIE
TeMiiepatypa, PH-cpebl, HachleHUE KUCIOPOIOM BO3/yXa, OTCYTCTBUE TOKCUYHBIX BEILIECTB U
apyroe. [Iporekanue npouecca UCXOAs U3 3TUX YCIOBUMN JOKHO MPOU3BOAUTCS B a3POTEHKE-
CMECHTeIE.

[Tpu OTCYTCTBUU OPraHUYECKUX BEILECTB AJISl MPOTEeKAHUU PEeaKIIUU HUTPUPUKAUU
pekoMeHyeTcs 100aBka Heopranuueckoro yriepoza B Buae HC0s | yexons us m1o3u1 2 mr/ 1 mMr
azora ammonuiinoro NHy | TIpomomkurensHOCTS IIpoliecca HATPHHUKALMHI B 3aBUCUMOCTH OT
YCJIOBUM MpoTeKaHus ot 5 10 70 CyTOK.

Wcxonst 3 Bo3pacTa M yeIbHON CKOPOCTH HUTPU(PUKAIIMH ONPEICIISIETCS] CKOPOCTh OKUCIICHUS
BELIECTB, IPOJOJKUTEILHOCTh OKUCIIEHUS B a9POTEHKE-CMECUTENIE U €r0 00BEM.

AJIFODI/ITM pacucra HI/ITDI/Id)I/IKaTODa.

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

kph K03 PULMEHT, yUUThIBAOIIKI BiIusgHUE PH-cpenbl 1 onpenensonuiics no taduie
1;

Kkt — k03 DUIHEHT, YIUTHIBAIOLINI TEMIIEPATYPY CTOUHON BOIBI H OMPEAEISIONIHIICS O
tabauie 2;

koc— K03((DUITMEHT, YUUTHIBAIOLINI BIUSHIE KOHIIEHTPALMU pacTBOPA KUCIOPOia U
onpenensomuiics no Gopmyine

kﬁ' — KO3(1)(1)I/H_II/ICHT, y‘II/ITLIBaIOIJ_II/Iﬁ BJIMAHHUEC TOKCUYHBIX BCHICCTB,
N _ KOHOCHTpaus1 aMMOHHMHOIO a30Ta B OYMIIIEHHOMN KHUAKOCTH,

k’.l‘t — KOHCTAHTAa I1OJY HACBIIICHU a30TOM aMMOHHUMHEBIM.

k o - KOHCTaHTa HaCbIICHUA.

Trac Cﬂ — KOHICHTpalug paCTBOPECHHOI'0 KUCJIOPOda B HJIOBOM CMECH,

Tabmuua 1.
pH 6,0 6,5 7,0 75 8,0 8,4 9,0
kpu 0,15 0,31 0,5 0,6 0,87 1,0 1,23
Tabmmra 2.
t 10 15 20 25 30
k. 0,32 0,56 1,0 1,79 3,2
_ Co
C, +k,



2. Bo3spact akTUBHOTO Hja onpeaensieTcs mo Gopmyie:

1
0=—,cym
u
3. CKOpOCTh OKHCJICHHSI OpraHUYEeCKHX BEIICCTB Onpeelssercs mo Gpopmysie:

kp
p= ky T 0,0417 « 6 , Mr/(a*ugac);

rjae ky KOX((UIIMEHT SHEPTeTUICCKHI, COCTABISIOMUN 3,7 MT;

Kp — KO3 PHUIHUEHT pocTa MUKPOOPTaHU3MOB aKTHBHOT'O MJIa, COCTABIIAIOMUIN 864
mrBIIK/(r*gac).

4, [[o3a AKTUBHOI'O HJia OIPEACIIACTCA NCXO0 U3 CKOPOCTHU OKUCIICHUA U COCTABJIACT:
Pmax L, +Cg) 1

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

2.04.03-85;
Co — KoHIIEHTpalKs PaCTBOPEHHOTO KUCIOPO/IA;

Ko — xoHCTaHTa, XapaKTepH3yIOIIas BIUAHKE KHCIOPOA H ONpeNeNIIomascs Mo Tabiue
40, CHuII 2.04.03-85;

¢ — koo duuueHT nHrHOMpOBaHuUs, onpenenstonmiics no Tadmuue 40, CHull 2.04.03-85;
@i — 103a aKTUBHOTO WJIA.

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

peais(1—5) q

Ltarm

6. OO0bBeM a’poTeHKa ornpeneseTcs no popmyie:
Warmix = tarm * Qw 5 M3.

Pacuer aspoTeHka HalpaBiieH Ha ONPEIeJIEHUE YAEIbHOIO pacxo/1a MoAaBaeMoro BO3ayxa,
KOJIMYECTBA BO3/yXa, TpeOyeMOoi BO3yXOyBKU U pacyeTa BTOPUYHBIX OTCTOMHUKOB IO
CTaH/IapTHON METOJIUKE.

7. TloMHMO BCero MepeyrcICHHOTO ONPECIAeTCS MPUPOCT H3OBITOYHOTO aKTUBHOTO HJIa
o popmyse:

kg =417 s tapm + —

—‘E
LE"J’I _LE'.I

Omnpenensiercs 00beM BCEro Mila UCXOsl U3 YACTBHOTO MPUPOCTa AKTUBHOT'O MITa TI0
dbopmyre:

Q; = 'I‘:g *Quw *(Lon — Lox)
e 10¢ , T/CYT.




