Installation is developed for degreasing and disinfecting of intestinal raw material of lethal animals, installation
for disinfecting and peelings of grain, the microwave installation for disinfecting grain, the microwave installation
for crushing and disinfecting of grain is offered.

Keywords: generating blocks, volumetric resonators, heat treatment of raw material, the microwave installa-
tion, electric and a magnetic field, the microwave generator shielding a body.
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Aunnomayus. B cratbe paccMaTpuBaeTcss 000CHOBaHHE U pa3paboTKa MmapaMeTpOB YCTaHOBOK IS MUKPOHH-
3al[UM 3epHA M 3ePHOIPOAYKTOB BO3JCHCTBHEM DIICKTPOMATHUTHBIX M3ITYYCHUH, KOTOpPBIE 00ECTIEUnBAIOT YIIy-
LIEHUE Ka4eCTBa IPOAYKTA U CHUKEHUE SKCIUTYaTallMOHHBIX 3aTpPaT.

OnucaHbl MalllMHBl YAAPHOTO JEHCTBUS IE€3UHTErpaTopbl U SHTOJIEUTOPHI, MpeIHa3HAYEHHBIE IS U3MEIb-
YEHUS 3€pHA U YHUUTOXKEHUS 3€PHOBBIX BPEIUTEIEH.

OTMeueHo, YTO JiBa pOTOpa, BpaIAIOIIUECs] HABCTpeuy APYT APYTY ¢ HECKOJIBKUMU KOHIEHTPUYECKH pacro-
JIOKCHHBIMU PSZaMU yJAPHBIX SJIEMEHTOB Pa3InyHON (OPMBIL, THO0 OHMUEBON POTOP, COCTOSIINHN U3 IBYX TIOCKHX
TOPH30HTAIBHBIX TUCKOB, COCTMHEHHBIX MEXIY COO0M MUIUHIPUICCKUMH BTYJIKAMH, SIBISIFOTCS pabounMu opra-
Hamu. BcenencTBre MHOTOKPATHBIX yIapOB O BTYJIKH M KOPIYC 3€PHOBBIE MPOAYKTHI H3MENILYAI0TCs, HO 00e33apa-
JKUBAIOTCS HE OCTATOYHO 3P (EKTUBHO.

B crathe maHo omucanue pa3paboTaHHON YCTAaHOBKH M3MEJIbUCHHS M 00e33apakhBaHUsI 3€pHA U 3e€pHOIPO-
JQYKTOB B DJIGKTPOMAarHUTHOM IIOJIE€ CBEPXBBICOKOH 4acToThl. [10poOHO OMUCaHBI COCTaBHBIC YacTH W MPHHIHIL
JeiicTBUS: pa3paboTaHHas yCTaHOBKA JJIsl U3MENbUYCHHs M 00e33apakHBaHusl 3epHA U 3PHONPOIYKTOB B AJIEKTPO-
MAarHUTHOM I10JI€ CBEPXBBICOKOM 4aCTOTHI UMEET BEPTUKAIBHO PACIIONOKEHHBIN [IMIMHIPUYECKUHN SKPAHUPYIOLIUI
KOPITyC C MPUEMHBIM OyHKEPOM M BBIITYCKHBIM MAaTpyOKoM. BHyTpu Kopmyca, napajieabHO OCHOBaHMSAM, PacHo-
JIO’KEHBI POTOP-AMCKH Pa3HBIX AMAMETPOB, BPAIIAIOIIMECS B MPOTHBOIOIOKHBIX HAIMpPABICHUAX. Mexny poTop-
JUCKaM{ MMEIOTCA LWIMHAPHYECKHE YacTh OOBEMHBIX PE30HATOPOB, YCTAHOBJIEHHBIE HAa COOTBETCTBYIOIINE PO-
TOP-AUCKH 10 NEepUPEePUHON KOHIEHTPUYECKOH OKpY>KHOCTH. JlJIs1 BpallieHus] pOTOpP-IUCKOB MOTOP-PEAYKTOPHI
YCTAaHOBJIEHBI IO IIEHTPY C HapyKHOH CTOPOHBI OCHOBaHMW 3KpaHUpYyollero kopmyca. Ha Baiy porop-mucka
0O0JBLIOro AMaMETpa UMEETCS IIHEK C OKHOM Ha ero KOpIlyce /sl I0/1a4M 3€pHa C IPUEMHOro OyHKepa B pabouyio
KaMepy uepe3 KonblieBble 0TBepcTHs. OCHOBaHNE SKPaHUPYIOIIErO KOPIyca U pOTOP-AUCK UMEIOT KOJIBIEBBIE OT-
BepcTHA. Ha MpOTHBOMOIO0AKHOM OCHOBaHMM SKPaHHMPYIOLIETO KOPIyca IO BBIMIEYKa3aHHBIM KOHICHTPHUYECKUM
OKpY>KHOCTSIM pa3menieHsl CBY renepaTopHbie OJOKK Tak, YTO MX M3Jy4aTeld HarpaBieHbl BHYTPb KECTKO 3a-
KPEIJICHHBIX K OCHOBAaHHUIO KOpIyca CEepHUECKHX CErMEHTOB OOBEMHBIX pe30HATOpoB. LluaMHapuyeckue yactu
00BEMHBIX PE30HATOPOB 00Pa30BaHbl U3 HEPEePPOMAarHUTHBIX ITU(TOB TPEyrojabHOro ceuyeHus. OHU ycTaHOBIIE-
HBI C 3a30POM MeHee yeTBepTu JuinHbI BosiHbl CBY nuanazona u Gosbiie TonmuHbl 3epeH. KomnmuectBo cdepuue-
CKUX CErMEHTOB Ha MHOI'O MEHbIIE, YeM KOJIMYECTBO LMIMHIPUYECKUX YacTed OOBEMHBIX PE30HATOPOB, a UX
JMaMeTpbl paBHBI U COTJIACOBAaHbI C AJTMHOM BOJIHBL. PoTOp-muck 60JbIIOro AuaMeTpa BHINOJHEH U3 Hedeppomar-
HUTHOTO MaTepuaia, a Majoro — u3 (roporuiacta. ITa yCTaHOBKA MO3BOJIsIET 0€30MacHO M KayecTBEHHO oOpalda-
TBIBaThb 3€PHO.

Knrouegvie cnosa: nnvHa BOJHBI, 36pHO, 36pHONIPOAYKTHI, U3MENbUEHUE 3€pPHA, KaUe€CTBO, MOJOHSIK HKHUBOT-
HBIX, MUKPOHHM3aIUs, 00e33apakuBaHue, POTOP-IUCKH, PE30HATOPHI, CBepXBhIcoKast yactora, CBU-renepatopHsie
0J10KH, yCTaHOBKA, (HTOPOIUIACT, HUIMHAPUIESCKUN SKPAHUPYIOIUI KOPITYC, SIEKTPOMAarHUTHOE TIOJIE.

Lenbio HacTosiieH paboThl sBIIsIETCSI 000CHOBA- HU3AMM 3€pHA W 3CPHOIPOIYKTOB BO3JIEHCTBHEM
HUE U pa3paboTKa MmapamMeTpOB YCTAHOBOK JJIST MHUKPO- JIEKTPOMArHUTHEIX m3inyueHuit (OMU), oGecreunBa-
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IONUX YIy4YIIeHHe KadecTBa MPOAYKTa W CHI)KEHHE
9KCIUTyaTaIllMOHHBIX 3arpar [1-4].

Muxkponusanusi — 00paboTka 3epHa wuH(ppa-
KpacHbIMH BoJHaMHu. CyIIHOCTh METOJa COCTOHT B
TOM, YTO 3€pHO, B TOM YHCJIE M C TOBBIIICHHON
BJIQXKHOCTBIO, 110 Mepe MPOJBIKEHUS MO KOHBEHEpy
nojaBepraercst nHQpakpacHomy oOnydeHuro. Mudpa-
KpacHBI€ JIYYH IPOHUKAIOT B 3€PHO M BBHI3BIBAIOT WH-
TEHCUBHYIO BHOpanuio Moiekyn. [Ipu 3ToM BO3HH-
KaeT TpeHue, B mpoliecce KOTOporo ObICTpo BhIpaba-
THIBaeTCSl BHYTPEHHEE TEIIO, U B pe3yibTare UcHa-
peHUs BOABI MOBBILIAETCS J1aBICHUE.

3a BpeMsi MPOXOXKIAEHUS 3epHa NoJ uHpa-
KpacHBIMH JIy4yaMH, KOTOpPOE H3MepsAeTcs AecsiTKa-
MU CEKYHJ, 3€pPHO BCIIyYHMBAETCs, CTAHOBUTCS MST-
KHUM U pactpeckuBaercs [12, 13, 17, 19]. YrneBoas! u
0eJIKM 3epHa MOABEPraloTCA TAKUM K€ CTPYKTYPHBIM
M3MEHEHHAM, KaK M IpHU TUAPOTEPMHUYECKON U Oa-
pomeTpuyeckoit obpaboTkax. MuUKpoHH3aIUsl MPHU-
MEHSIETCS JUIsl TOBBIIICHHUS TUTATEILHOW [IECHHOCTH U
n00pOKavYeCTBEHHOCTH 3€pHA, MpeJHA3HAYCHHOTO B
NEpPBYI0 OYepeab sl MPOU3BOJACTBA KOMOMKOPMOB
IUI. MOJIOJHSKA >KMBOTHBIX. DTOM TeMe TMOCBATHIN
cBou HayuHble Tpyabel bpamuey H. B., bopxept P.,
Jurugos B. A., PridakoBa T. M., Kouanos JI. C.,
KentyxosaE. 0., Apanacees B. A., Mumrypos H. I1.,
Brnamuuckuii I1. E., Bepezosukosa U. I1., Mukonaii-
quk U. U. [5, 6, 8, 14, 15, 18, 20, 21] u ap.

N3BecTHBI MalllMHBI YAAPHOTO JIEUCTBUA — AE3-
WHTETPATOPbl W SHTOJEHTOPHI, MpeIHA3HAYCHHBIE IS
W3MEJIHbUCHUS 3epHA U YHHUYTOKEHUS 36PHOBBIX BpPEIH-
Tenei. Pabounmmu opraHaMu SIBJISFOTCS JBa POTOpa,
Bpalaonfecss HaBCTPedy JIPYT IPYTy ¢ HECKOIBKUMHU
KOHIICHTPUYECKU PACIOIOKEHHBIMH PSAAaMHU yJapHBIX
3JIEMEHTOB pa3iuyHON (POopMbl; THOO0 OMUEBOI POTOP,
COCTOSIIIIANA W3 JIBYX IUIOCKHX TOPU3OHTAIBHBIX JHC-
KOB, COEIMHEHHBIX MEXIy COOOH IHMIMHIPUYECKUMH
BTYJIKAaMH. BcneicTBie MHOTOKpaTHBIX yJIapoB O
BTYJIKHA B KOPITYC 3€PHOBBIE TIPOIYKTHI H3MEILYAFOTCS,
HO He JocTaTouHo 3(deKTHBHO 00€33apakMBAIOTCS.
W3BecTHBI YCTaHOBKM MJIi MHUKPOHHM3AllUM 3€pHA U
3€pHOIPOIYKTOB BO3ICHCTBUEM 3JIEKTPOMArHUTHOTO
noJisi cBepxBbeIcokoi wactoTel (OMII CBY) [1, 2, 3].
Harpes 3epua B OMII CBY mnpecnexyeT HECKOIbKO
HeJeld: TIOBBINICHWE TIePEBAPUMOCTH  YTIIEBOHOTO
KOMITJIEKCa B pe3ysibTaTe THIPOJIM3a Kpaxmaia U Tpe-
BpAIlICHUs] YaCTH €ro B 0oliee TPOCThIE COSTUHECHUS —
JEKCTPHHBI U caxapa. DTOT Mpolecc 0COOEHHO BaykeH
JUTSE MOJIOJTHSIKA )KUBOTHBIX. JIOCTOMHCTBA MOTy4aeMbIX
NPOJYKTOB, WX BBICOKAs MHUTATEIBHOCTh U CTEPHIIb-
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HOCTb MPUBOJAT K HEOOXOAMMOCTH JAJIbHEHIIEro CO-
BEPIICHCTBOBAHMS TaKUX yCTaHOBOK [7, 9, 10, 11].

Pa3zpaboTaHHasi ycTaHOBKa AJs U3MEJIbUCHUSA U
o0e33apaXMBaHUsl 3epHA U 3EPHONPOAYKTOB B BIIEK-
TPOMAarHUTHOM II0JI€ CBEPXBBICOKOI 4acTOTHI (puCY-
HOK 1) WMeeT BEpTHUKAIBLHO PaCHOJIOKCHHBIN ITHINH-
JIpUUYECKUN SKpaHMpYOIUil Koprmyc 1 ¢ HMpHEeMHBIM
OynkepoM 13 u BEIMyCKHBIM maTpyOkom 15. BryTpu
Kopiyca 1, mapajuieIbHO OCHOBAHMSAM, PacIoOIOKEHBI
POTOP-IMCKH Pa3HBIX AMAMETPOB 8§, 9, Bpamarommuecs
B NPOTHUBONOJIOKHBIX HampaBieHUsIX. Mexay poTop-
pHCKaM{ MMEIOTCS IIIMHAPUIECKHAE YacTH 00BEMHBIX
PE30HATOPOB 5, YCTAaHOBJICHHBIX HAa COOTBETCTBYIOIINE
pOTOp-AMCKH TO MepupepuilHoil KOHLIEHTPHUUECKON
OKpY>KHOCTH. [l BpalieHus poTop-IAUCKOB MOTOp -
PEAYKTOPHI YCTAHOBJIEHBI 110 LIEHTPY C HApy>KHOU CTO-
POHBI OCHOBaHUM 3KpaHupyromiero kopmyca 1. Ha Bamy
poTtop-aucka 6onpmroro auaMerpa 9 mmeercs mHek 10
C OKHOM Ha ero kopmyce 11 ans nogauu 3epHa ¢ Mmpu-
emHoro OyHkepa 13 B pabouyio kamepy 4epe3 KOoJbIle-
Bbie oTBepcTus 14. OCHOBaHHWE SKPAHUPYIOIIETO KOp-
nyca 1 ¥ poTop-AUCK 9 UMEIOT KOJBbLEBBIE OTBEPCTUS
14. Ha npoTUBONOJI0KHOM OCHOBAaHUU 3KPAHUPYIOLIE-
ro Kopmyca | 1o BblllIeyKa3aHHBIM KOHIIEHTPUUYECKUM
OKpYXHOCTSIM pa3zmerienbl CBY reneparopHbie OlOKH
2 TaK, 4YTO UX M3JIy4aTelIH HaIllpaBJICHbl BHYTPb KECTKO
3aKpEeIUICHHBIX K OCHOBAaHHUIO Kopiyca chepruecKux
cerMeHToB 4 00BEeMHBIX pe3oHaTopoB. LlmmmHapuue-
CKHE YacTh 5 00bEMHBIX PE30HATOPOB 00pa30BaHbI M3
He()eppPOMAarHUTHBIX MMTH(PTOB 6 TPEYrOIBHOTO cede-
Hus. OHM 6 YCTaHOBJIEHBI C 3a30pOM MEHEe YETBEPTU
mmHbl BoiHbl CBY-nmnama3oHa u OOJbIIE TOJIIMHEI
3epeH. KommdectBo cdepuuecknx cermMeHToB 4 Ha
MHOT'O MEHBIIE, YeM KOJMYECTBO LMIMHAPHYECKUX
yacTell 5 OObEMHBIX PE30HATOPOB, a UX AUAMETPHI
PaBHBI U COTJIACOBAaHBI C JJIMHOW BOJHBI. POTOp-IHCK
Oonpioro quaMerpa 9 BBINOJIHEH M3 HeeppoOMarHuT-
HOT'O MaTepuaia, a IMCK MaJjioro auamerpa 8 — u3 Gpro-
porutacra.

BrirpysHoii matpybok 15 pacnonoxeH Ha O0Ko-
BOIl MOBEPXHOCTH IIMJIMHAPUIECKOTO SKPAHUPYIOLIETO
kopnyca 1. /IBeps 3 BBIIOJIHEHA AUAMETPOM HE Me-
Hee JuaMeTpa Majoro poTop-AucKa 8§ M HaXOIUTCH
Ha OCHOBAaHMHU 3KpaHUpyrouiero kopmyca 1. Ot ko-
muaectBa CBY renepaTtopHbIX OJIOKOB 2 3aBHCHT MPO-
W3BOAUTEIBHOCTh YCTAHOBKM M KayeCTBO IPOIYKTa.
KonnvecTBO HUIMHIPUYECKUX YacTell 5 0O0BEMHBIX
PE30HATOPOB OTIMYAETCS OT KOJIMYECTBA cPepruuecKux
CErMEHTOB 4.



Pucynok 1 — YcraHoBKa i u3MeIbueHUs U 00e33apaxkuBanus 3epHa 8 OMIT CBY:
1 — sxpanupyromumii kopryc Ha cranune; 2 — CBY renepatopHbiii 670K ¢ U3ITydaTeseM B AUAICKTPUIECKON BTYII-
Ke; 3 — nBeps; 4 — chepudeckas 4acTh pE30HATOPHOM KaMephl; 5 — NUIMHAPUYECKasl YacTh PE30HATOPHOM KaMephbl,
6 — mTudTH; 7 — MEPBBI MOTOP-PEAYKTOP; § — POTOP-AUCK MaJIOro AUAMETPa; 9 — pOTOp-ITUCK OOJBIIOTO JHaMET-
pa; 10 — mmek-mo3atop; 11 — Kopmyc IIHeka - 3ampeneibHBI BONHOBOX; 12 — BTOpPOH MOTOpP-pPEILyKTOp;
13 — npuemubIii OyHKEp; 14 — KOIBIIEBOE OTBEpCTHE; 15 — MaTpyOOK ISt BEITPY3KH
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DISINTEGRATOR WITH MICROWAVE GENERATORS FOR MICRONISATION OF GRAIN
© 2015
E. Y. Sergeev, graduate student doctor of technical Sciences, Professor, chief researcher of the laboratory
of «Bionanotechnology»
Chuvash state agricultural Academy, Cheboksary (Russia)

Abstract. This article discusses the rationale and development of parameter settings for micronisation of
grain and grain products by exposure to electromagnetic radiation, which provide improved product quality and
reduced operating costs.

Described vehicle impact disintegrator and entoleter designed for grinding grain and destruction of grain
pests.It is told that two rotors, rotating towards each other with several concentrically arranged rows of impactors
of different forms; either tow rope rotor consisting of two flat horizontal disk, connected by a cylindrical bushings
are working bodies. Also described that as a result of repeated impacts on the sleeve and the housing grains are
crushed, but not enough to effectively disinfected.

The article discusses the developed installation for grinding and disinfection of grain and grain products in
the electromagnetic field of ultrahigh frequency. Detail components and principle of operation: otrabotannaya set-
ting for size reduction and decontamination of grain and grain products in the electromagnetic field of ultrahigh
frequency has a vertically positioned cylindrical shielding body with the receiving hopper and the outlet. Inside the
housing, parallel to the bases, are the rotor disks of different diameters, rotating in opposite directions. Between the
rotor disks are cylindrical part volumetric resonators installed on the corresponding rotor disks on peripheral con-
centric circles. For rotation of the rotor drives the geared motor is installed at the center on the outside of the
grounds of the screening housing. On the shaft of the rotor disc of large diameter has a screw with a window casing
for feeding grain from the hopper into the working chamber through the annular opening. The basis of the screen-
ing housing and the rotor disk are circular holes. At the opposite base of the shielding body according to the above-
mentioned concentric circles placed microwave generator blocks so that their emitters are directed inside rigidly
fixed to the base of the spherical segment volume resonators. The cylindrical part volumetric resonators formed
from non-ferromagnetic pins triangular cross-section. They are installed by a gap less than a quarter wavelength of
the microwave range and greater than the thickness of the grains. The number of spherical segments much smaller
than the number of cylindrical parts volumetric resonators, and their diameters equal to and coordinated with the
wavelength. The rotor is a disc of large diameter made of non-ferromagnetic material, and the disc of small diame-
ter PTFE. This setting allows you to safely and accurately handle the grain.

Key words: grain, grain products, micronization, milling grain, quality, disinfection, install, young animals,
electromagnetic field, ultra high frequency, cylindrical shielding housing, a rotor-discs, microwave generator
blocks, wavelength, polytetrafluoroethylene, resonators.
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