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Pedepar. B crarbe npezcTaBieH CHCTEMHBI TOJX0/] K PEIICHHIO POM3BOJCTBEHHBIX 3aj1a4 SBISICTCS HanbosIee IPKUM OTJIMYHEM COBPEMEHHOTO alllOpUTMa
IUIAaHUPOBAHUSI TEXHOJIOTHYECKUX IPOLECCOB OT AHAJIOTMYHBIX CXEM HHAYCTPHUAIBHOTO 06I_L[CCTB3. DT0 B MOJHOU MEpE€ OTHOCUTCSI U K COBPEMECHHBIM
TEXHOJIOTHYECKHM PEIICHHSIM 110 [OCTPOCHHIO MPOM3BOJACTBEHHBIX JIMHHH B NPOMBIIUICHHOCTH. 3HAYMTENbHAs Macca BEIIECTBA, OCTAOIIA’CS IOCIe
MPOU3BOJICTBA MHILEBBIX TPOYKTOB, SIBISECTCS HE YeM HHBIM, KaK BTOPHYHBIME peCcypcaMu U TpeOyeT Wil yTHIM3aLuH, WK 6onee riry6oKoii mepepaboTku s
JQIBHEHIIEro HCIIOB30BAH)s B KOPMIICHUHN JKHBOTHBIX. [Ipo6iieMa yTHIM3AIMK OTXO/I0B CTAHOBSITCS BCe Ooliee aKTyalbHOI BO BceM mupe. UHTepec K Heil
BBI3BaH HCTOIICHHEM OT/ICNIBHBIX BHJOB CHIPBEBBIX PECYPCOB M BO3MOKHOCTBIO IONyYCHHS IIPOJYKIMH M3 BTOPHYHOro Chipbsi (BC) 1ocTaTodHO BEICOKOTO
KayecTBa ¢ HAUMCHBIINMHU U3ACPXKKaMU IIPOU3BOJACTBA. OHHI/IM 13 NEPCHEKTUBHBIX HaﬂpaBHCHHﬁ, SIBIISICTCS pa3pa60T1<a TEXHOJIOTUH IIPOU3BOJCTBA HOBBIX
KOHKYPEHTOCIIOCOOHBIX ~KOPMOBBIX JIOOABOK W3 OTXOJOB IepepabaThIBAfOIIeii IPOMBIIUICHHOCTH, OOECICYNBAIONIAs 3HAYHTEIBHOEC IIOBBILICHHE
OUOIOCTYITHOCTU MUTATENIbHBIX 3IEMEHTOB M3 PAalliOHOB. OCHOBHAs KOHLENIHMS (pOPMUPOBAHHS NPEIOKEHHON METOLONOTHHU CO3JaHHE BHICOKOI((HEKTUBHOI
TEXHOJIOTUH T1epepabOTKH OTXO/O0B B KOMIIOHEHTBI KOPMOB 0a3HpYeTCsi Ha METOAMYECKOM KOMILICKCE MCCIICAOBAHHIT IIPUTOTOBICHHS BHICOKOITHTATEIBHOI
KOpMOBOI:[ CMECH. Z[a.HHLIﬁ KOMIUICKC OXBATBIBACT BCIHO paCCMaTpUBAEMYIO CUCTEMY B LIEJIOM C TEXHOJOTUYECCKAMU ITOAXOJaMHU U Ka4C€CTBECHHBIM BBIXOIOM.
CorlacHO IPE/ICTaBICHHBIM BapHaHTaM YIbTPA3BYKOBOH MEpepabOTKH OTXOJOB BBHINOJHEHA CKBO3HAS KOMIIOHOBKA TEXHOJIOTHYCCKHX JIHMHHIA TepepaboTKy
MOZICOIHEYHOTr0 (Dy3a M IMIIEHHYHBIX OTPYOel Ha KOPM, B KOTOPBIX OCYIIECTBIISCTCS MOJHBIA UK U3TOTOBICHUS H 00pabOTKU MPOAYKTA C HEMPEPHIBHBIM
repexooM 00pabaThIBAEMOr0 ChIPhsl OT OJJHOM TEXHOJIOTHIECKON ONEepaluy K APYroi.
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Development of the technology of receiving fodder products on the basis
of ultrasonic impact on cellulose containing and fatty waste
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Summary. The article presents a systematic approach to solving production problems is the most striking difference between the modern algorithm of planning
technological processes from similar schemes of industrial society. This fully applies to modern technological solutions for the construction of production lines
in the industry. A significant mass of the substance remaining after food production is nothing more than secondary resources and requires either recycling or
deeper processing for further use in animal feeding. The problem of waste disposal is becoming increasingly important worldwide. Interest in it is caused by the
depletion of certain types of raw materials and the possibility of obtaining products from secondary raw materials (SM) of sufficiently high quality with the
lowest production costs. One of the promising areas is the development of technology for the production of new competitive feed additives from waste processing
industry, providing a significant increase in the bioavailability of nutrients from diets. The basic concept of formation of the proposed methodology the creation
of a highly efficient technology for processing waste into feed components is based on a methodological complex of studies of the preparation of a highly
nutritious feed mixture. This set covers the whole of the system as a whole with technological approaches and high-quality output. According to the presented
variants of ultrasonic waste processing, the end-to-end layout of processing lines for processing sunflower and wheat bran for feed, in which the full cycle of
production and processing of the product with a continuous transition of processed raw materials from one process operation to another, is carried out.
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0€30IaCHOCTH  TUINEBOTO  CHIPbS U TOTOBOM
npoaykiud. COBpEMEHHbIC TCHICHIMU B HayKe
W TEXHOJIOTUSX, C IMO3UIHMK OOIIeH KOHIEHIINN
TOCYJJApCTBCHHOW MOJUTHKU B 00IaCTH 37J0POBOTO
MUTAHUS, a TAKKE pPeaNn3allii aHTHUKPU3UCHBIX
mep B AIIK Poccum, nOImKHBI OBITH OPUEHTHUPOBAHBI
Ha pa3pabOTKy KOHKYPEHTOCIIOCOOHBIX MHUILEBBIX
HPOIYKTOB HOBOT'O TIOKOJICHHS, IEPCHEKTUBHBIX
B IUIaHE HWMIIOPTO3aMEIICHUS] W HapalUBaHUs
BHYTpeHHero crpoca [1-3].

B ocHoBy co3ganus BBICOKO?()()EKTHBHBIX
MPOIIECCOB MPOM3BOJICTBA, C YIETOM TpeOOBaHHI
COBPEMEHHOM 3KOJIOTUH U peaOWIUTalMN  OKPY>Karo-
el Cpenpl, JOJKHBI OBITh TIOJIOKEHBI O€30TacHbIe
aKyCTHYeCKHe, (PU3MKO-XUMHUYECKHE, IeKTpodu-
3WYECKHE M MEXaHMYEeCKHe CrocoObl 00paboTKu
CENIbCKOXO3SMCTBEHHOTO CBHIPhSi, B TOM YHUCIIE
C MICIIOJIb30BaHNEM HAaHOTEXHOJIOT M, TI03BOJISFOIIAE
OCYIIECTBIISTH O€3pearecHTHOE PeryJIMpPOBaHUE €To
(YHKIHOHAIBHO-TEXHOJIOTHIECKUX CBOMCTE [4].

K Takum, Hanbosee mepCcreKTHBHBIM U COBpe-
MEHHBIM CII0C00aM MHTCHCH(DUKAIMN TEXHOJIOTHYe-
CKHX TIPOIIECCOB IHUIIEBBIX MPOU3BOJICTB, OTHOCHUTCS
WCTIONB30BAHNEC  AKTUBHPOBAHHBIX  PA3IMYHBIMU
crocobaMu KUJIKUX Cpell B KOMILIEKCE € PaIiOHAIb-
HBIMH THIPOMEXAHHUCCKMMH | YJIBTPa3ByKOBBIMU
BO3/IEHCTBUAMHU. B Hactosiiee BpeMsi aKTHBHPOBAH-
HBIC JXUIAKHC CPEbl C TEXHOJIOI'MYCCKN 3HAYNMbBbIMHN
(YHKIMOHATEHBIMUA ~ CBOMCTBAMH  TMONYYAIOT Kak

1 IloxcucTeMa MOATOTOBKH
KOPMOBBIX KOMIIOHEHTOB
M KaBHTAIMOHHBI

INEKTPOXUMHUUESCKON 00pabOTKOM, TaK M KaBUTAI[H-
OHHOM ne3uHTerpanueii [7-10].

Lean ucciaenoBanuii — pazpaboTka KaBHUTa-
[IMOHHOW TEXHOJIOTHH TNepepaboTK OpraHMIeCKUX
OTXOZOB C MOJYYEHHEM KOPMOBBIX IPOAYKTOB
C 3apaHee 3aJIaHHbIMU CBONCTBAMM.

PesynbTaThl 1 00CyxkIeHIE

Co3nanue KOPMOBOW CMECH COAepIKallie
pasHble MPOJYKThl KaBHTALMOHHOTO T'HAPOJIH3a
BKJIOYACT B ce0si HECKOIBKO TEXHOJOTHUECKUX
moaxoaoB, a MMCHHO, IIOATIOTOBKa KOPMOBBIX
KOMIIOHEHTOB, BOJOMOJTOTOBKA M CMELIMBAHUE.
Takum 00pa3oM, paccMaTpuBasi TEXHOJIOTHICCKHI
IIpoLIECC MPUTOTOBJICHUSI OAHOPOIHONM KOPMOBOM
CMECH, KaK eINHYIO LIEIYI0 CUCTEMY, TIPH UCCIIE/I0-
BaHUM OBbLIM BBUIBJICHBI BXOJHBIC U BBIXOJIHBIC
MIOTOKH, a TAK)KE HEYNPABIISIEMbIC BO3MYIIAIOIIHE
BO3JeHCTBUS (PUCYHOK 1).

IMozcucTeMa MOIrOTOBKH KOPMOBBIX KOMITIOHEH-
TOB HETOCPEICTBEHHO BIIMSCT HA KOHEUHBI MPOJIYKT,
T. €. Ha Ka4eCTBO KOPMOBOI CMECH, TIO3TOMY B OCHOBE
IPOCKTUPOBAHKS  JISKUT ~KOHLICIIMS, —CBSI3aHHAS
¢ u3MYeCKOl  CYIHOCTBEIO TPUPOJIBI  MpoLiecca
TMOJIY4YCHUA BBICOKOIMUTATCIIbHBIX Z[O6aBOK Ha OCHOBE
OTXOJIOB arpoIPOMBIIIICHHOTO KOMILIEKCA, MPH HC-
TMOJI30BAaHHMH  TIPHHY/MTEIBHOTO KaBHUTAIIMOHHOTO
THIPOJTH3a OT/IEIBHBIX KOMIIOHEHTOB Kopma [5, 6].
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OTKa3bl 000py10BAHMS, HAPYLIEHHE TPY/A0BOIi H TEXHOJOrHYecKoii
AUCUMILIUHBI, HADYUIEHUS PUTMA NIOCTABKH BXOAHBIX PECYPCOB U BbIX0/Ja
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Equipment failures, violation of labor and technological discipline, violation of the
rhythm of the supply of input resources and output of finished products, etc.

HCpraBJ‘lf(CMbIC BO3MYIIAIOMINE BOSﬂCﬁCTBHﬂ
Unmanaged disturbances

Pucynox 1. CtpykTypHast MHOTOIIapaMeTpHiecKasi CXeMa CO3JIaHnsI KOPMOBOH cMecH
Figure 1. Structural multiparametric scheme of fodder mixture creation

Y,HOBIICTBOPCHPIC JKUMBOTHBIX B IIUTATCJIBHBIX 3JICMCHTAX

Nutritional Animal Satisfaction

Kaxxrast 3 npecTaBIeHHBIX TIOACUCTEM B CBOIO
OYepe/Ib BKITFOYACT MHOYKECTBO MEJIKHX JIEMEHTOB.

OcHoBHast KOHIETIHS (POPMUPOBAHKSI TIPETO-
YKEHHOM METOJIOJIOTMH CO3aHHE BBICOKOI((PEKTUBHOM
TEXHOJIOTUH MEPEPaOb0OTKU OTXOI0B B KOMITOHEHTBI

Jlnst cBsizu ¢ pepakuueii: post@vestnik-vsuet.ru

KOPMOB 0a3upyeTcs Ha METOJHYECKOM KOMIUIEKCE
UCCIIEIOBAHUHN MIPUTOTOBJICHUS BBICOKOITUTATEILHOM
KOpMOBOM cMmecH. JIaHHBIA KOMILIEKC OXBaThIBAET
BCIO paCCMaTPUBAEMYTO CHCTEMY B IIEJIOM C TEXHOJIO-
TMYECKAMH MTOAX0JAMHU U KAYECTBEHHBIM BBIXOIOM.
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PaccmaTtpuBaemas cucteMa co3/TaHUS BBICO-
KOITUTATeIbHOW KOPMOBOM CMECH ONIHCHIBACTCS
MPOLIECCaMK, OCHOBAaHHBIMU Ha Iepeiaue Mo CBS3SIM
CHUCTEMbI MEXaHUYECKOU, TEIJIOBOM, XUMUYECKON
SHEPTHUH, TIPU ITOM YACTh SHEPTHH 33JICPKUBACTCS
B KOPMOCMECH, Ipeodpasys ee, i, TAKIM 00pa3oM,
ocTaBasich B Matepratie. C OITHOM CTOPOHEI, SHEPTHEH,
TIepearoIIeiicss OT KaBUTAIFIOHHBIX JIUCIIEPraTopoB
MOBEPXHOCTH KOPMOCMECH, BBICTYTIAET YIBTPa3BYKO-
BOI MMITYJIbC, a C JPYrod CTOPOHBI, 33JEPKUBASChH
B KOpMe, TI03BOJISIET IOCTHYh HEOOXOIMMON OJTHOPOI-
HOCTH ¥ MEJKOMCIiepcHOCTH. Takum 00pa3om, MeTo-
vka (hOpMUpPOBaHWS BHYTPEHHEW XapaKTepHCTHUKU

CBsI3aHAa KaK C KOHCTPYKTHUBHBIMH, TaK M C Kade-
CTBEHHBIMH ITOKA3aTeISIMU CUCTEMBI [5].

J1s ocy1LeCTBIIEHMS ITPEeyiaraéMo TEXHOJIOTHA
U TIOJTYEHHUsT HOBOTO MPOJYKTa MPe/yI0KEHbI J1BA BapH-
aHTa MallIMHHO-AMIAPaTyPHOH  CXEMBI (PHCYHOK 2),
KOTOpbIE J71s1 00pabOTKN YBIAKHEHHBIX TIIEHIIHBIX
oTpyOel, MUKpOYACTHI] IEOJIHTa TpeIyCMaTpruBaeT
WCTIONB30BaHUE KABUTATOPa, KOPIYC KOTOPOTO
BHITIOJTHEH B BUJE NWINHAPA, a paboumii Oprax
MIPEJICTABISIET COOOU MATUYTONBHYIO IPABUIBHYIO
3BE3UATy0 MHUPAMHIy — UW3ITydaTens YibTpa-
3ByKa — ITb€30KEPAMHYECKHUI1 SJIEMEHT.

Orpy6u muennunsie Wheat bran

IToxroroBieHHas Bojga

CwmeniBaHue
Mixing

Prepared water

A

VBrnaxxHeHue
Moisturizing
W=40-50%

l

Kasuranuonnas o6paboTka
t=10-15 muH.
Cavitation treatment
t =10-15 min.

Mukpouactuiipl neosura (2 %)

® Zeolite Microparticles (2%) J

CwMmerBanue
Mixing

v

Kapuranuonnas o6padorka
t=5-10 MuH.
Cavitation treatment
t =5-10 min.

v

T'oToBBIHM NPOIYKT
Finished product
pH=6,7-6,9

Pucynok 2. TexHonornueckas cxema 00pabOTKH MIICHUYHBIX OTPyOei Ha KOpM

Figure 2. Technological scheme of processing wheat bran for feed

TexHosmorudyeckass cxema 0OpabOTKH TIIie-
HUYHBIX OTpyOeil Ha KOpM IpeaycMaTpUBaeT Ore-
paiuo 00pabOTKH yIbTPa3BYKOM ABaxabl. Ilep-
Boe 00pabOTKy NpPOBOJIUM, KOT/Ia COCIUHSICM
MIICHUYHBIE OTPYOH H BOJY, a BTOPOE — KOTIJIa
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K YBIQXKHEHHBIM OTPYOsIM 100aBiiieM MHKpOYa-
CTHIIBI IICOJINTA.

Pemnth 3apa4y KaBUTALIMOHHOM JEKCTPYK-
IIUH LEJUTI0I030COIEpKAIINX OTX0I0B MOKHO, UC-
MOJIB3YS KaK OWH (PUCYHOK 3), TaK | JBa KaBUTa-
Topa (pUCYHOK 4).
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6
=

TOTOBIA NPOLYKT

finished product

Pucynok 3. MammnHo-anmaparypHasi cxema o0paboTKu
TMIICHMYHBIX OTPYOel Ha KOPM C MPUMEHEHHWEM OJTHOTO
kaBuTaropa: 1 — OyHKep HaKOIHMTeNb, 2, 4, 9 — IMIHEKOBBIE
TpaHCHOPTEPHI, 3 — KaBHTATOp, 5 — mo3aTop, 6 — Cy-
WiIKa, 7 — JIEHTOYHBIM TpaHcmopTep, 8 — OyHKep
TOTOBOM MPOAYKIIUH

Figure3.Machine-equipment Scheme of processing wheat
bran for feed with the use of one cavitator: 1-hopper storage,
2, 4, 9-Screw conveyors, 3-cavitators, 5-dosing, 6-dryer,
7-belt conveyor, 8 — hopper of finished products

Oco0eHHOCTBIO IEPBO IMHUN KOMIIOHOBKH
TEXHOJIOTMYECKOW JIMHUM SIBISICTCSI TIPHTOTOBJICHUE
MIIICHUIHBIX OTPYOeH (CMEIMBaHUE, YBIAKHCHHE,
KaBUTAIIMOHHYIO 00pabOTKY) B OTHOM KaBUTATOPE.

CormnacHo BTOpPOMY BapHaHTy OCYIIECTBJICHA
CKBO3Hasi KOMITOHOBKA TEXHOJOTHMUYECKOW IHMHUU
00paboOTKM MIIEHWYHBIX OTpyOeil Ha KOpM, rae
OCYILIECTBIISIETCS MOJHBIN IMKJ HW3TOTOBJICHUS U
00pabOTKHU MPOJYKTa C HETPEPHIBHBIM MEPEXOI0M
00pabaThIBAEMOI'0 ChIPhSI OT OJHON TEXHOJIOTHYe-
CKO onepanuu K Ipyrom.

Takum 00pa3om, B 3aBUCHIMOCTH OT YPOBHS
obOecrieyeHrss (EPMEPCKUX  XO3SMCTB  MOXKHO
UCIIONIb30BaTh KaK MEpBbIi BapUaHT, TaK U BTOPOI
BapHaHT CXeMbI 00pa0O0TKY MIIEHUYHBIX OTPYOei.

Jist oCyIIeCTBICHHS TpeIaraeMoi TEXHO-
JIOTHH U TOJTyYeHHsI HOBOTO MPOAYKTA MPEATIOKEH

Jliist csi3u ¢ penakiueii: post@vestnik-vsuet.ru

1]

TOTOBLI NpogyiT

finished product
Pucynok 4. MammHHoO-ammaparypHas cxema o0pabOTKH TIiie-
HUYHBIX OTPYOEH Ha KOpM C MPUMEHEHHEM JBYX KaBHTATOPOB:
1, 6 — no3aropsl, 2, 7 — KaBUTATOPHI, 4 — OyHKEp MPUEMHNK, 3, 5,
8, 12 — mmuekoBsIe TpaHCIOpPTEPHI, 9 — cymmika, 10 — nen-
TOUYHBIN TpaHcmopTep, 11 — GyHKep rOTOBOI MPOIYKINU

Figure4. Machine-equipment scheme of processing of wheat
bran on Feed with Using two cavitators: 1, 6 — Dosing units, 2,
7 — cavitators, 4 — Hopper Receiver, 3, 5, 8, 12 — Screw Conveyors,
9 — Dryer, 10 — Belt Conveyor, 11 — Finished product bunker

BApHUAHT MAIlIMHHO-AIMIAPATyPHOM CXEMBI, KOTOPbIC
JUIsl 00pabOTKU IMOJICOJIHEYHOTO (hy3a, MHKpOUa-
CTHIl I[EOJIMTA TIPEIyCMaTPUBAET HCIIOIb30BaHKE
KaBUTATOPa, KOPIYC KOTOPOTO BBITIONIHEH B BUJIC
MUITHHIIPA, a padovnil opraH mpecTaBisieT cobo
IIATUYTOJIBHYIO IIPaBUIIBHYIO 3BE3QYATYIO IUpa-
MUy — U3TyYaTelis YIbTPa3ByKa — ITbe30KepaMHu-
yeckuil »1emeHT. Ha pucyHke 5 mpencraBiicHa
CXeMa UCCIIEJOBaHUM.

TexHonornveckass  cxema  0oOpabOTKH
MOJICOTHEYHOTO (hy3a Ha KOPM MpelycMaTpHUBaeT
onepauuio 00pabdOTKH YIBTPAa3BYKOM JIBAKIIBL.
ITeproe 00pabOTKy MPOBOJKM, KOTJIa COCIUHSIEM
MOJICOTHEYHBIA  (y3 ¥ BOJAYy, a BTOpOe, Korja
K TIOJITOTOBJICHHOMY MTPOJYKTY J00aBIIsieM MUKPO-
YaCTHIbI LIEOJTHTA.

239



Becmuux BTYHIIT/Proceedings of VSUET, III. 80, Ne 3, 2018

®y3 noxcomueunsiii Fuz Sunflower

y

CMeIlrBanye ¢ MIIEHUYHBIMU OprGHMI/I
Wheat bran blending

TToaroroBnenHas Boja

A

Prepared water

VYBiaxxHeHue
MoisturizingW=40-50%

Kapuranuonnas obpadorka t=10-15 mun.

Cavitation treatment t = 10-15 min.

®/qupoqacmum neosuta (2 %)
VA

eolite Microparticles (2%)

v

CwmeniBaHue
Mixing

KaBurauonnas oopadotka t=5-10 muH.
Cavitation treatment t = 5-10 min.

T'oToBBIHM NPOIYKT
Finished product pH=6,9-7,1

Pucynok 5. TexHonmoruueckas cxema 00pabOTKU MOJICOTHEYHOTO (Py3a Ha KOPM
Figure 5.Technological scheme of processing of sunflower solids on feed

1]

R i

TOT ORI NPOAYKT

finished product

PI/IcyHOK 6. MamI/IHHo-annapaTypHas[ cXeMa 06pa6OTKI/I HOACOJTHECYHOI'O q)y3a Ha KOpM C IPUMEHCHHUEM JIBYX KaBUTATOPOB:
1,6 — nmo3aropsl, 2,7 — kaBUTaTOpHI, 4 — OYHKEpP TpPUEMHHUK, 3, 5, 8, 12 — mHeKkoBble TpaHcmopTepbl, 9 — cymmika, 10—
JIEHTO4HBI TpaHcnoprep, 11 — GyHKep rOTOBOM MPOLYKIUH
Figure 6. Machine-equipment scheme of processing of sunflower solids on feed with using two cavitators: 1,6 — dosing units,
2.7 — cavitators, 4 — hopper receiver, 3, 5, 8, 12 — screw conveyors, 9 — dryer, 10 — belt conveyor, 11 — finished product bunker
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CornacHO TpeNCTaBICHHOMY BapHaHTY
OCYIIIECTBJICHA CKBO3HAsI KOMITOHOBKA TEXHOJIOTH-
YeCKOH JHHWH OO0paOOTKH TOICONHEUHBIN ¢y3a
Ha KOPM, I'JIe OCYIIECTBIISICTCS MOJHBIN IIUKJI U3T0-
TOBJICHUS ¥ 00paOOTKH MPOAYKTA C HETIPEPHIBHBIM
epexoioM 00pabaThIBAEMOr0 CBIPhSl OT OJHOM
TEXHOJOTUYECKOH oneparuu K Jpyrou.
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