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CoBpeMeHHbIM CcrocoboM BOCCTAHOBMEHUS 1 YNPOYHe-
HUSI MOBEPXHOCTEN pabouMx OpraHoB CEMbCKOXO3ANCTBEH-
HbIX arperatoB SBASETCH WHOYKLUMOHHBIA Harpes TOKamu
BblCokoi 4acToTbl (TBY). B wactHoctn, TBY TexHomorum
ABNSAOTCA NPELMETOM W 0OBEKTOM UCCMNEA0BaHUS TEXHOMO-
MMYECKMX MPOLIECCOB BOCCTAHOBMEHNS 1 YMPOYHEHUs pabo-
UMX OpraHoB MNyTem MPOBEAEHWS  Hay4HO-MccnenoBa-
Tenbckux pabot. OgHON M3 Lienei NPOBEAEHUS YKa3aHHbIX
paboT SBNAETCS peLLeHNe KOMMPOMMUCCHOM UMK OnTUMU3a-
LIMOHHOM MHOrO(haKTOPHOM 3adauu, KoTopas HanpaseHa Ha
JOCTUXEHWe MaKCUManbHOA TBepAaoCTM obpabaTbiBaeMoi
MOBEPXHOCTM MU MUHUMYMe SHepro3aTpart. OLeHka 1 pery-
NMpoOBaHWe MOLLHOCTU NepeaaBaeMoil 3MeKTPOMarHUTHbIM
nonem BbICOKOW 4acTOTbl HarpeBaeMoi [eTanu B efnHuLYy
BpeMeHM MOryT ObiTb NpOBEdeHbI B TOM Cyvae, ecrnn us-
BECTHO WUCTWHHOE 3HaYeHWe ToKa B MHAYKTOPE BbICOKOYA-
CTOTHOI YycTaHoBKkW. [pobnema 3akmioyaeTcs B TOM, YTO
TBY ycranosku Tvna NICUT 100/40-70 no3BonsioT KOHTPO-
n1poBaTh 1 BU3yann3vupoBaTb Ha MHAMKATOPE TOK B MHAYK-
TOpe WCKMK4MTENbHO B npoueHTax. CneposaTencHo, B

NpoLieHTax U3MEePSETC 1 MOLLHOCTb, NepeaaBaemas Harpe-
Baemoil geTanu. [laHHbIn (pakT B OnpedeneHHOn CTeneHu
3aTpygHsieT OnTUMM3auMo  MHOroghakTopHOro  npouecca
YNPOYHEHMS MOBEPXHOCTEN aeTaneil. TpebyeTcs oueHuBaTb
TOK B amnepax. [ins pelueHus fJaHHoN npobnembl Obina pas-
paboTaHa 6rok-cxema MOCTOBOrO MHBEPTOPA UHAYKLMOHHON
TBY ycraHosku. C Mcnonb3oBaHMEM W3MepUTENbHOMO 060-
pyLOBaHUS CXeMbl MPOM3BEAEHbI U3MEPEeHUs asHbIX (u-
HEMHbIX) TOKOB, M3MEPSIEMbIX B ammnepax, akTUBHas MOLL-
HOCTb, noTpebnsemas TBY ycTaHOBKOW M3 CETW, U TOK B
WHAYKTOPE WHAYKLUMOHHOM YCTAHOBKM, BbIPaXEHHBIA Ha WH-
pukatope ycraHosks JJICUT B npoueHTtax. Ha ocHose mno-
NyYeHHbIX Pe3yNnbTaToB SKCMNEPUMEHTANbHbBIX UCCIEA0BaHMIA
MOCTPOEHbI 3aBUCUMOCTM [Af1S1  ONpefeneHnst MOLLHOCTMH,
notpebnsiemoit TBY ycTaHOBKOI: SKCMEpUMEHTaNbHas 3aBu-
CUMOCTb TOKa MUTaloLLE CeTu B amnepax OT TOKa, Bblpa-
KEHHOTrO Ha uHAuKkaTope TBY ycTaHOBKM B NpoLieHTax; 3aBu-
CUMOCTb MOLLHOCTH, noTpebnsemoir TBY ycTaHoBkon OT
TOKa MUTAIOLLEN CeTH; 3aBMCUMOCTb MOLLHOCTM, noTpebnse-
moit TBY ycTaHOBKOW OT TOKa, BbIPaXXEHHOMO Ha MHAMKaTOpe
TBY yctaHoBkM B npoueHTax. [ns Kaxaon 3aBMCUMOCTY
nonyyeHbl ypaBHeHus perpeccun. CaenaHbl COOTBETCTBYIO-
Luue BbIBOALI MO JaHHOK paboTe.
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A modern method of restoring and hardening the surfac-
es of the working bodies of agricultural implements is induc-
tion heating with high frequency currents (HFC). In particular,
high-frequency technologies are studied in the context of the
technological processes of restoration and hardening of
working bodies. One of the goals of this research is to solve
a compromise or optimization multifactor task which is aimed
at achieving the maximum hardness of the treated surface
with minimum energy consumption. The evaluation and regu-
lation of the power transmitted by the electromagnetic field of
the high frequency of the heated part per unit of time may be
carried out if the true value of the current in the inductor of
the high-frequency installation is known. The problem is that
the HFC installation ELSIT 100/40-70 allows monitoring and
visualizing the current in the inductor on the indicator in per-
centage terms only. Therefore, in percentage terms, the
power transmitted to the heated part is also measured. This
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BBepeHue

MaccoBoe nNpoM3BOACTBO U, COOTBETCTBEHHO,
CHIWKEHWE CTOMMOCTMW 3fIEMEHTHOM 6a3sbl COBpPEMEH-
HOW CWUNIOBOW MOMNYNPOBOAHWUKOBOW TEXHUKM CRyXaT
OCHOBOW An1s1 BCe Honee LUMPOKOrO ee BHEAPEHUS B
pasnuyHble TEXHOMOMMYeckMe MPOLECCHI, BKMKYas
YCTaHOBKM MHAYKLMOHHOMO HarpeBa TOKaMi BbICOKOA
yactoTbl (TBY). [ocTomHcTBaMM AaHHOrO BMAa
HarpeBa SBNSATCH BO3MOXHOCTb OpraHusaumm Hec-
KOHTaKTHOrO npoLecca CKBO3HOTO WX MOBEPXHOCT-
HOrO HarpeBa, BbICOKME CKOPOCTb HarpeBa obpaba-
TbiBaeMbIx aetanen u K.

Kpome TOro, no CpaBHEHWO C WHOYKLUMOHHBLIMM
yCTaHOBKaMy npoMblwieHHon Yactotel [1] TBY
YCTaHOBKM 06MagaloT MeHbLUe MaTepuanoemko-
CTbl0, Maccon ¥ B Ny4Luein cTeneHn npucnocobneHsbl
ANS NPUMEHEHUS B Pa3NUYHbIX TEPMUYECKUX MpPO-
Leccax, Tpebyrowmx perynupoBaHus 1 asTomaTuia-
unn. Ha npeanpustusx, Npou3BOASLLMX UM PEMOH-
TUPYIOLMX CENbCKOXO3ANCTBEHHYIO TEXHUKY, WHOYK-
LIMOHHBIA HarpeB NPUMEHAETCS Kak B OCHOBHbIX TEX-
HOMOrMYECKMX MpoLeccax W3roTOBMEHUs JeTanen
nepen nocnegylowen ropsyen aedpopmauuen (npo-
Lieccbl CKBO3HOrO HarpeBa Mepeoro Twna), Tak U B

fact to a certain extent makes it difficult to optimize the multi-
factorial process of hardening the surfaces of parts. It is re-
quired to evaluate the current in amperes. To solve this prob-
lem, a block diagram of a bridge inverter for an HFC induc-
tion installation was developed. Using the measuring equip-
ment of the circuit, the phase (linear) currents were meas-
ured in amperes; the active power consumed by the HFC
installation from the network, and the current in the inductor
of the induction installation expressed on the indicator of the
ELSIT installation — in percentage terms. Based on the re-
sults of experimental studies, the dependencies were built to
determine the power consumed by the HFC installation: the
experimental dependence of the supply mains current in
amperes on the current expressed in percent on the HFC
indicator; the dependence of the power consumed by HFC
installation from the current of the supply network; the de-
pendence of the power consumed by the HFC installation
from the current expressed on the HFC installation indicator
in percent. For each dependency, the regression equations
are obtained. The relevant conclusions were made.
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npoLeccax Ux PEMOHTAa M BOCCTAHOBMEHUS MeToaa-
MW HannaBKk1, METannM3aLuM n naiku, noBEPXHOCT-
HOW 3akanmku 1 gp. (Mpouecchl MOBEPXHOCTHOrO
Harpesa BTOpOro tuna) [2].

B npoueccax nepgo2o muna, Lenb KOTOPbIX SB-
nseTcs Harpes getanu go Tpebyemon Temnepatypbl
ropsyen geopmauuu, BenuyuHa SHepru, LocTas-
NsemMoil B HarpeBaemyto fetanb, UrpaeT BTOPOCTe-
neHHyto ponb. PeleHne 3Toit npobnemsl He npeg-
CTaBnseT TpyaHocTen. Llenblo npoleccoB BTOPOro
TMNa SBMSETCH BOCCTAHOBMEHWE WIU YNPOYHEHUE
NOBEPXHOCTHOTO TOHKOrO cnosi  obpabaTtbiBaeMon
[eTanu ¢ 3afaHHbIMK NokasaTensmu TBepAOCT Npu
MWHUMYMe SHepro3aTpat. B npouyeccax emopozo
muna MOLLHOCTb, JOCTaBNeHHas B AeTanb 9neKTpo-
MarHuTHbIM nonem (OMI1) BbICOKOI YacTOThl B ean-
HWLY BPEMEHMW, 3aBMCUT OT XMMWYECKOro COCTaBa
BOCCTaHaBMMBAIOLLErO BELLECTBa, TeMnepaTypbl ero
NnaBneHus U SBNSETCA onpeaenstowein ans foctu-
KeHns TpebyeMbix nokasaTenen kayectBa yNpOUHs-
€MOW MOBEPXHOCTU U CHWXEHUS SHeprosatpaT Ha
peanusaumio.

Takum oBpasom, npyu NpPOBEAEHWN WCCheaoBa-
TenbCkUX paboT No YNpOYHEHUO MOBEPXHOCTEN pa-
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Bounx opraHoB CENbCKOXO3ANCTBEHHbIX MALLWH Tpe-
ByeTcs pewarb KOMMPOMWUCCHYK WM ONTUMU3ALM-
OHHYK MHOrO(aKTOpHYH 3aaady. [ins oueHku MoLl-
HoCTW, nepedasaemoit IMI HarpeBaemon getanu B
eauHULY BpemeHu, TpebyeTcs 3HaTb UCTUHHOE 3Ha-
YeHue Toka B uHAykTOpe TBY ycTaHoBKM C LEnb
€ero perynuposanus [2].

Bwmecte ¢ Tem pap TBY ycTaHOBOK 3MepSIOT TOK
B WHOYKTOPE MCKMIOYMTENBHO B mpoueHTax. Cnego-
BaTenbHO, B MPOLEHTaX M3MEpSieTCs U MOLLHOCTb,
nepesfasaemas Harpesaemon fetanu. K Takum ycra-
HOBKaM, B YaCTHOCTM, OTHOCUTCS ycTaHoBka AJICUT
100/40-70 HommHanbHoi mowHocTblo 100 kBT, va-
CTOTHbIM [Auana3oHom pabotbl oT 40 go 70 «klu,
HanpshkeHneM Ha uHpyktope 50 B 1 TokOM B MHAYK-
Tope 2000 A [3].

M3amepeHue Toka B NpOLEHTax 3aTpyaHAeT onTu-
MU3aLUMI0 MHOrO(aKTOPHOro npouecca YnpoYHEHUs
noBepxHocTen geTanen. TpebyeTcs oLeHMBaTb TOK B
amnepax.

Mpobneme pa3paboTtke MHGOPMaLMOHHO-U3MEPK-
TenbHoi cuctembl (MAC) namepenns toka B UHOYK-
Tope TBY ycTaHoBKW nocesieHbl paboTsl [4-8].

Pesynbtatom pabot sBnsetcs crnegylowmin Bbl-
BoA: Ans paspabotaHHoin UWC Tpebyetcs oueHka
peanbHOro Toka B WHAYKTOPE C Lenbio KanubpoBku
u3mepsitoLLero amnepmeTpa [4, 5].

Mo pesynbTatam pabot [4-8] HEBbLISCHEHHBLIM
ocTaeTcs cnegyrowmn gakt. Kakum obpasom peans-
HbI TOK B amnepax B WHAYKTOPE COOTBETCTBYET TOKY
B MpOLEHTaX, BM3yanu3MpyeMoM Ha Aucnnee

ONICAT 100/40-70. B cBs3u C 9TUM OTKPLITLIM OCTa-
€TCs BOMPOC O MOLLHOCTH, JOCTaBISIEMON B JeTasb.

Llenbto uccnenoBaHus SBNSETCH YCTaHOBMEHWE
3aBUCUMOCTU MeXZy TOKOM nuTarowen cetu (Ha
Bxoge B nHBepTop TBY ycTaHoBKM), BbIpaXeHHOM B
amnepax, 1 TOKOM B MHOYKTOpE (Ha Bbixoge W3 WH-
BepTopa), BblpaXeHHOM Ha uHaukatope TBY ycta-
HOBKW B MPOLEHTaX, 1 COOTBETCTBYHLLMMMU 3TUM TO-
KaM MOLLHOCTAMM.

MeToamnka n MeToAbl UCCNefOBaHMUA

Ha pucyHke 1 npeacraBneHa 6rok-cxema akcne-
PUMEHTaNbHON YCTAHOBKM.

[ns namepeHns gasHbIX (FIMHENHBIX) TOKOB B M-
HeWHbIX MPoBOZAaXx NuTatLen TpexdasHou cetu I,
Is, Ic, nMuHeMHbIX HanpskeHnit Uas, Usc, Uca, akTue-
HOW MoLHOCTW, noTpebnsemon TBY ycraHoBKkoW 13
nUTatoLLen CeTH, NCNOoNb30BaH U3MEePUTESNbHBIN KOM-
nnekt K505 (puc. 2a). Motpebnsiemas TBY ycraHoB-
KOW MOLLHOCTb onpefensnach kak anrebpaundeckas
cymma nokasanun BattmeTpos pWi n pW> [9], no-
CKOMbKY K 0OMOTKaM HanpspkeHus npubopos nogse-
OEHO NWHenHoe HanpsbkeHue. ToK B MHOYKTOpe WH-
aykumoHHon TBY yctaHoBku (puc. 26) mamepsieTcs
patynkom Toka (OT) v BU3yanuanpyeTcs Ha UHAWKa-
TOpe (puc. 28).

[OBTOPHOCTb OMbITOB TPEXKpaTHasi, 4OBEPUTENb-
Has BeposTHOCTb 0,95, npeaenbHas owmbka paBHa
TPEXKpaTHOMY  CpefHeKBagpaTUYeCKOMy OTKMOHe-
Huto [10].

KonedamesbHsil
KOHMYD UHOYKIMGDA

C Hazpy3xkou
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Puc. 1. Bnok-cxema Mocmoeo2o uHeepmopa UHOYKyuoHHol TBY ycmaHoeku: pAy,..., pAs — amnepmempbl;
pVs,..., pVs— eonbmmempsi; pWs,..., pWz - eammmempsi; C — ¢punbmpoeoli koHdeHcamop;

VD;,...,

VD, - o6pamHbie Auodsbl; Ki...Ks - cunoesie kntoyu (IGBT-mpaH3ucmopbl);

C1,..., C4— KOMMymupyrow,ue koHdeHcamopsbi; T - damyuk moka e yenu konebamenbHo20 RLC-koHmypa,
usmepsiowull mok 8 %; Cx— eMKkocmb KOHOeHcamopa KosiebamenbHO20 KOHMypa;
Ry u Ly — coomeemcmeeHHO, akmugHOe conpomuesieHue U UHOYKmMueHoCcmb UHOYKMopa ¢ Hazpy3kol
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MPEOBPAIOBATENb
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Puc. 2. BHewHuli 8ud akcnepumeHmarnbHOU ycmaHo8Ku:
a - pacnpedenumenbHbIl ujum u usmMepumenbHbii Komniaekm K505;
6 — o6wuti eud TBY ycmaroeku 3JICUT 100/40-70; e — uHdukamop TBY ycmaxoeku IJICUT

PesynbTatbl Ta6nuua 1
3KcnepumMeHTanbHbIX Mccnep‘oBaHuﬁ Pe3ynbmams1 akcnepumeHmanbHbIX uccnedosaHull
C 1cnonb3oBaHneM U3MepuTensHoro 060pyaoBa-
HUS CXeMbl, NPeACTaBNEHHON Ha puUcyHke 1, Npous- Tok LA | P, kBT
BE[IeHbI U3MepeHNst (Da3HbIX (MMHEHbIX) TOKOB Ja, fg, | HATRY3KW, MOBTOPHOCTb SMEPEHIM
Ic, n3mepsiembix B amnepax (A), akTuBHas MOLLHOCTb L 1 2 3 1 2 8
P (BT), notpebnsemas TBY yctaHoBKOW W3 ceTu, u 20 19 |22 |24 | 125 | 145 | 1,58
TOK B MHAYKTOpE WMHOYKUMOHHOM YCTAHOBKM, BbIpa- 40 34 | 37 | 39 | 224 | 244 | 2,57
XEHHbIN Ha wHaukaTtope yctaHosku AJICUT B npo- 60 65 | 67 | 7 | 428 | 441 | 461
LenTax (%). ] 80 (113|116 | 118 | 744 | 763 | 7,77
PesynbTaTbl 3KCnepuMeHTanbHbIX UCCNeaoBaHui 100 181 | 184 | 186 | 11,91 | 1211 | 12,24

cBefieHbl B Tabnmuy 1.
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[pachnyeckas MHTepnpeTaumns 3aBUCUMOCTH TOKa
nuTaloLLen cetu I B amnepax OT TOKa B WHOYKTOpe
l% B NpoLieHTax nokasaHa Ha pucyHke 3a.

Ha ocHoBe faHHbIX Tabnnupbl 1 NOCTPOEHbI 3aBu-

notpebnsiemyto TBY ycTtaHOBKOM B 3aBMCMMOCTM OT
TOKa NUTalOLLEN CeTU B amnepax la, U TOKa, Bblpa-
XEHHOro Ha uHamkatope TBY ycTtaHOBKM B MpoLeH-
Tax ly (puc. 3).

CMMOCTK, no3Bondwowme onpegennutb MOLLHOCTD,
1, A
20
i /o/
5 — %
0 \ T T \ 11, %
0 20 40 60 80 100
| =0,0022:1°-0,064-1+ 2,62
RZ=0,999
a
P, KBT
14
10 /
8
6 /
4 /
2 _ﬁ‘
0 T \ \ LA
0 5 10 15 20
P=0,656-1-4E-15
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§)
P, kBT
Vil
12 /.
10 =
8 =
6
L &
2 — &
0 T T T T 1 |, %
0 20 40 60 20 100
P=0,00151*-0,042:1+ 1,724
R2=0,999

B

Puc. 3. 3asucumocmu dns onpedeneHus mouHocmu P, kBm, nompebnsemoti TBY ycmaHoekoli:
a - akcnepuMeHmanbHas 3agucumocms I = f(ly) moka numaroujeli cemu e amnepax I, om moka,
ebipaXeHHo20 Ha uHdukamope TBY ycmaHoeku e npouyeHmax Iy, ;
6 - 3agucumocms P = f(l,) mowHocmu P, kBm,
nompebnsiemoli TBY ycmaHoekoli om moka numatrowell cemu l; 8 — 3asucumocms P=f(ls,) MowHocmu P, kBm,
nompeb6nsiemoli TBY ycmaHoekoli om moka, 8bipaxeHH020 Ha uHdukamope TBY ycmaHoeku 8 npoyeHmax ly
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BbiBoabI

AHanus pesynbTaToB 3KCMEPUMEHTANbHbIX [aH-
HbIX, NPEACTaBNEHHbIX B Tabnuue 1 1 Ha puUcyHke 3,
CBUAETENLCTBYET O CreayHLLeM.

3aBMCMMOCTb TOKA MUTAIOLLEN CETU 4, BblpaxeH-
HOro B amnepax, OT TOKa B MHAYKTOpe Iy, u3mepsie-
MOrO B NMPOLEHTaX, SBNSETCA HENWHENHOW: Mpu U3-
meHeHun Iy ot 20 o 100% TOK B amnepax /4 NpuHM-
MaeT 3HayeHus ot 2,5 no 20 A. Bcneacteue atoro
BENWYMHA TOKa B NpoLeHTax ly He no3sonseT Aatb
0OBEKTUBHYHO OLIEHKY TOKa B amnepax /a.

3 Bbllecka3zaHHOrO Takke Crnegyet, YTo TOK B
npoueHTax ly He no3sonseT ObICTPO U LOCTOBEPHO
OLEHUTb BENIMYMHY MOLLHOCTU P, [ocTaBnsemon
OMI BbICOKOW YaCTOTbI B HarpeBaeMblil 06bekT. 3a-
BUCUMOCTb  P=f(ly) Takke SBNAETCA HENUHENHOW.
[py 3TOM MOLWHOCTb, NOTPEONAEMas NHAYKLMOHHON
YCTaHOBKOW U3 CETU, M3MEHSIETCS B AuManasoHe OT 2
po 12 kBT, T.e. pasnnyaetcs B 6 pa3. B cBa3n ¢ aTum
3aBUCMMOCTb P=f(ly%) He MOXET SBNATLCA BbIXOAHOM
XapaKTepUCTUKOW AaTymka Toka B UHAYKTOPE, OAHUM
13 OCHOBHbIX TPEOOBaHW KOTOPOWN SABNAETCA NMUHEN-
HocTb [11].

C ppyrom CTOPOHbI, SIMHENHAs 3aBUCUMOCTb P =
f(ls) BNONHE yOOBNETBOPSIET BbILLECHOPMYNMPOBAH-
HbIM TPe6GOBaHWAM NIMHENHOCTM N MOXET BbICTYNaTh
B Ka4eCTBe BbIXOAHON XapaKTEPUCTHKM.

Mpy 3TOM HemanoBaXHbIM SBMSETCA TO, YTO
MOLLHOCTW, HaWgEeHHbIE MO rpadukam Ha pUCyHKe 3 ¢
NCnonb30BaHWeM ToKa a U Iy, afeKBaTHbI C norpeLu-
HoCTbo nopsaka 1%.
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I".E. KokueBa
G.Ye. Kokiyeva

OBOPYQIOBAHUE A1 NONYYEHUA BENIKOBO-BUTAMUHHOIO KOHLIEHTPATA,
OBJIAQAIOLLErO ®APMAKONOrMYECKUMU CBOUCTBAMMU

EQUIPMENT FOR PRODUCTION
OF PROTEIN-VITAMIN CONCENTRATE WITH PHARMACOLOGICAL PROPERTIES

Knioyeenie cnoea: npouszsodcmeo besnka, paspabomka
0bopydosaHusi, mexHomoaus, hosyyeHue buomaccsl, ekap-
CMBeHHble eeljecmea, 3abonegaHue KXUBOMHbIX, KOH-
cmpykuyusi, Mmacconepedaya, MUKPOOHbIL CUHME3, MEXHOIO-
euyeckas cmadusi, obopydosaHue, 3KCnepumeHm, Mame-
Mamuyeckas Modesb, MHO20(hasHble NOMOKU, yCMaHo8Ka,
UHMEHCUBHOCMb, NepemellusaHue, CKopocmb NPOMeKaHus
npouecca, bapbomep, 2azocodepxaHue.

OnuceblBaeTca NpoM3BOACTBO KOPMOBOrO Benka ¢ nomo-
bl MUKpobmMonormyeckoro cuHTesa. PaspaboTka TexHomo-
v 1 obopypoBaHns ans nepepaboTku OTXOLOB CEnbCKOro
X0341CTBa, MPOAYKTOM Yero SBMsSeTcs KOpMOBOW Gernok,
obnapatowuit HapmMakonorM4eckon LeHHOCTbI. [ns Bbisic-
HEHMs MexaHW3Ma NOCTYNNEHUs NUTaTeNbHbIX BELEeCTB, B
TOM YuCne Kucrnopoga B KNeTky, 0BblMHO aHanmaupyetcs
Kaxgas cragus ¢hasoBoro nepexoga W nepeHoca Macchbl.
McnonbayeTcs npuemM OCHOBHOW XUMWYECKOW TEXHOMOruu.
MwuKpOOHbI CMHTE3 OCYLLECTBMSETCS B (DEPMEHTATOPE HO-
BOM KOHCTPYKLMK. [ToNHOe a3pupoBaHne NuTaTenbHo Kyb-
TypanbHOI XMAKOCTU No Bcemy obbemy annapata obecne-
unBaeT MaccoobMeH no Bcemy nomnesHomy obbemy epmeH-
Tatopa. MCKyCCTBEHHO CO34aHHbIA  MAPOANHAMUNYECKNI

PEXUM B annapate N5 KyNbTUBUPOBAHMSI MUKPOOPraHU3MOB
OKa3bIBAET BIMSIHWNE HA CKOPOCTb NPOTEKAHNS BCEX peakLum,
KOTOpble NMPOWUCXOAAT B NPOLECCE KYNbTUBUPOBAHNS MUKPO-
opraHuamoB. [peanaralTcs MaTemaTU4eCKne MOLENN Ku-
HETVKM Pa3BUTMS MWKPOOPraHW3mMOB. YCTOMYMBOCTb W3-
(hEKTMBHOCTb MPUMEHSIEMbIX YMCTIEHHbIX METOOB MO3BONSIOT
BbINOMHUTL AanbHENLWY0 MOUGMKALMIO TEXHOMNOMN pacye-
Ta, BKMoYas nogbop mogenei TypOyneHTHOCTW, C Lenbio
MOBbILLIEHWS TOYHOCTY PaCYETOB.

Keywords: protein production, equipment development,
technology, biomass production, medicinal substances, ani-
mal disease, design, mass transfer, microbial synthesis,
technological stage, equipment, experiment, mathematical
model, multiphase flows, installation, intensity, mixing, pro-
cess flow rate, bubbler, gas content.

This paper describes the production of feed protein using
microbiological synthesis. The development of technology
and equipment for processing agricultural waste product into
feed protein with pharmacological value. To determine the
mechanism of nutrient intake, including oxygen into the cell,
each stage of the phase transition and mass transfer is usu-
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