V]IK 636.2.085.68:631.632.2

TEOPETHYECKOE OCHOBbI PABOYETO
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Pa3paboTanbl CTpYKTypHAsi M TEXHOJOIMYECKasi CXeMbl, TEXHOJIOTHYECKHE MOKa3aTelld paboThl U MpPEICTaBICHA
MoJIeTb (YHKIIMOHUPOBAHKS CMECHTENS-pa3laTiMKa KOPMOB M OOOCHOBaHBI KOHCTPYKTHUBHBIC M PEKMUMHBIC MTapaMeTpbI
€ro paboumx OpraHoB.
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O0ocHoBaHUe CTPYKTYypHOU n TexHono- KH. HeoOxomumo, 4toOel mpuBox pabounx opra-
THYECKOil CXeMbl IIHEKOBOTO0 CMECHTeJis- HOB U €ro rupOCHCTEMa OCYLIECTBISUINCEH OT Baja
pasmaruuka KopmoB. Cwmecurernb-pasmatduk  oroopa mourHoctd (BOM) u ruapocucTeMsl Tpak-
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KOPMOB JIOJDKEH BKIIIOYATh cledylomue paboune
OpraHbl U y3IIbl. IacCH, OyHKEP-CMECUTENb C BbI-
TPY3HBIM OKHOM, BBITPY3HOH TpaHcmopTep. Kaxk-
bl 13 paboyuX OpraHOB Pa3gaTUMKA-CMECHTEIS
KOPMOB  BBINOJHSIET —ONpeneieHHble (YHKLIUH.
CMmecuTenb-pa3gaTiuk KOPMOB JIOJDKEH OBITH TIe-
PUOANYECKOTO [EHCTBHS M MpegHa3HaueH JUis
HAKOIJICHUS] KOMIIOHEHTOB KOPMOB, aKTHBHOTO MX
MepeMEIIMBaHUs U BBIJAYH TOTOBOW KOPMOCMECH.
[IpoBeneHHBI aHAaNM3 KOHCTPYKTUBHBIX CXEM
CMecUTeNel-pa3gaTYNKOB KOPMOB, BBIITYCKaEeMBIX
B Halllel CTpaHe M 3a pyOexoM, yKa3bIBaeT Ha Iie-
71ec000pa3HOCTb CO3J1aHus CMeCHUTeNeH-
pa3mgaTuMKoOB KOPMOB ¢ o00ObeMOM OyHKepa-
cmecurenst 5, 7, 10 M°. Ha ocCHOBaHMH aHajM3a
UCCIIeIOBAaHNH, TPEXITHEKOBBIE CMECUTENHN UMEIOT
HauOOJbIIYI0O PaBHOMEPHOCTh CMELIMBAHUS KOM-
MOHEHTOB KOPMOB M CPaBHHUTENBHO HU3KYIO DHEp-
roeMkocTb. [IpuHuMaem OyHKep-cMecUTeNb ILHE-
KOBOT'O THIIAa C FOPU30HTAJIBHO PACHOIOKEHHBIMH
BHYTPHU HETO OJHUM HM)XKHUM H JABYMsI BEPXHUMH
IIHeKaMH. BepxHHe IIHEKH NpenHa3HaueHbl UIs
3axBaTa KOpMa OT MepenHel CTEHKU M MOAayH ero
K 3aJHell CTeHKE Ha HIWKHWM BBITPY3HOH IIHEK.
HwxHuil mHeKk Heo0X0IUMO BBIIOIHHUTE TaK, YTO-
Obl OH OblIa PacIONOXKEH IOl BEPXHUMH IIHEKa-
Mu, ctporo mocepenuHe. Ilpu BriOOpe OyHkepa-
CMecUTeNsl PYKOBOJACTBOBAJINCH TEM, YTO Pacro-
JIOXKCHHBI B HEM HIKHUN (BBITPY3HOI) IIHEK
JOIDKeH o0ecreunBaTh pPAaBHOMEPHYIO MoJady
KOpMa HJIM KOPMOCMECH Yepe3 BBIIPY3HOE OKHO Ha
BBITPY3HOE ycTpoiicTBo. [lpuuenHas mammHa Mo-
JKeT paboTaTh B arperare ¢ TpakTOpoM Kiacca 14

topa. ClieoBaTeibHO, TAKOES UCIIOTHEHUE CMECH-
TeNs-pa3laTIuKa KOPMOB MO3BOIMT JOCTHYH TIPO-
CTOTBI B M3TOTOBJICHHH, COOTBETCTBUS TPEOOBAHU-
SIM 300TUTHEHBI, BBICOKOW HAJIEKHOCTH U IKOHO-
MHYECKOM 3(P(HEKTHBHOCTH OT €ro MpUMEHEHHUS.
W3 aHamm3a psijia MPOBEICHHBIX HCCIIENOBAHUIMA
MOYHO CIIEJIaTh BBIBOJI, YTO BO3MOKHOCTH PabOThI
pa3IaTYNKa-CMECUTENsT KOPMOB ISl HPHTOTOBIIE-
HHSI KOPMOCMECEH [UIsl KPYITHOTO POraToro CKota
PacKphITHI He TOMHOCTHIO [1,2,3].

C y4eroMm IMOJOKUTEIBHBIX Ka4eCTB MO-
OWIIBHBIX M CTAlMOHAPHBIX CPEICTB MEXaHHU3AIUH
IPUTOTOBIICHUST KOPMOCMeceil 1 Obliia MmocTaBlIeHa
3ajlaya 10 COBEPIICHCTBOBAHHUIO CMECHTEIIsI-
paszaTdnuKa KOpMOB ist (pepM KPYITHOTO POraToro
ckora. CremoBaTenbHO, HEOOXOMMMO BBIOpATh
IIaCCH, HA KOTOPOM TPeOyeTcsl YCTaHOBUTH OYH-
Kep-CMECHTENb C pabOYMMHU OpraHaMH M BBITPY3-
HBIM OKHOM, KOTOpBIC O0ecredyaT KavdecTBEHHOE
CMEIIMBAHNE KOMIIOHEHTOB KOPMOB H BBITPY3HOE
YCTPOMCTBO  (IIEMIOYHO-TUIAHYATBI  TPAHCIIOPTEP
VUIH [ITHEK) 00eCIeunBaroliee HOpMY BBIIadH KO-
MOCMECH H OIEPAaTUBHYIO HACTPOWKY BBITPY3HOIO
YCTpOMCTBA Ha 3a/IAHHYI0 HOPMY, HE TpepbIBast
JBUKCHHST CMECUTEIISI-Pa3aTyMKa KOPMOB.

Vcxomst W3 HW3IOKEHHOTO, CTPYKTYPHYIO
CXEMy CMECHTENs-pa3IaTdnka KOPMOB MOYKHO
IPEICTaBUTh B crefyromeM Buae (puc. 1): maccw,
OyHKEp-CMECHTENIb KOMIIOHEHTOB KOPMOB C padbo-
9uMH opraHamu (IIHEKHW) W BBITPY3HOE YCTPOIi-
CTBO.
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TexHomornueckass cxema MMPUTOTOBJICHUSA
KOPpMOCMCCH ITHCKOBBIM CMCCHUTCIIEM -
pasgaTUMKOM KOPMOB IMPEACTABJICHA HAa PUC. 2

B ByHEep - CMeCHTeNh

%
B BrIrpyzHOH TpaHCIoOpTEp

A

Pucynok 1. CTpykTypHasi cxeMa IIHEKOBOI0 CMeCH-
TeJIsI-pa3iaTYuKa KOpMoB: A — maccu; b — Oynkep-
cMmecurens, B — BeIrpy3HOIt TpaHcmopTep.
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Pucynok 2. TexHonoruyeckasi cxemMa NmpHro-
TOBJICHHSI KOPMOCMECH IIHEKOBBIM CMeCHTeleM-

— rpybbie KopMa (ceHo,

Pa3IaTYNKOM KOPMOB:
CoIoMa); D— COYHBIE KOpMa (CHIJIOC, CEeHax); -

| J
KOPHEILIOAHI, O — KOHILICHTPHUPOBAHHBIC KOPMaA, -
KOPMOBas CMEChb.

OcCHOBHBIE TEXHOJOTHYECKHE MOKAa3aTe-
Jin padOTHI IHEKOBOTO CMECHTEJISI-Pa3iaTInKa
KopMOB. K moka3zaternsM, onpenensitonM TeXHO-
JIOTUYECKUE  XapaKTEPUCTHUKH  CMECHUTEIbHBIX
YCTaHOBOK, OTHOCSITCS: MPOU3BOAUTEIHHOCTh
cmecutens 15 — 20 1/4; TexHonornveckas (moses-
Hasi) BMECTUMOCTb CMECHUTENS, T.C. eMKOCTh (ak-
THYeCKOro nepemMermsanus 5, 7, 10 M pOo0II-
JKUTENTLHOCTh CMEIIMBAHUS — BPEMS JOCTHKEHUS
HUKHETO TOPOTa U3MEHYHMBOCTH CTaTHCTUYECKUX
XapaKTePUCTUK KadyecTBa CMeENIHBaHus (CpenHe-
KBaJIpAaTHYECKOT'O0 OTKJIIOHEHHS W KO3 QuImeHTa
Bapuanuu) 10-15 muH. K KOHCTpYKIHMM U pexH-
MaM paboYHX OpraHOB CMECUTEINEH MPEeabIBISIOT-
cs W apyrue TpeOOoBaHUs, TaKhe, KaK OTCYTCTBUE
3aCTOWHBIX 30H W CEMapamyuy CMECH 10 TpaHyIio-
METPUYECKOMY COCTaBy, OBICTPOE OIOpPOKHEHHUE
(11 TOPIIMOHHBIX), KOTOPbIE 00ECMEYUBAIOT MPU
pa3paboTKe cMecuTens Al KOHKPETHBIX YCIOBUN
¢ yueToM (U3NKO-MEXaHUIECKUX CBOHCTB KOMIIO-
HEHTOB KOPMOB.

B cBs3u ¢ »TEIM B Hacrosmiel pabore
HE0O0XOIMMO O0OCHOBaTh KOHCTPYKTHUBHBIE U pe-
JKUMHBIE TTapaMeTphl CMECHTENSA-pa3aTanka Kop-

MOB, 00€CHeYHBaIoOIero HauOOJIBIIYIO MPOU3BO-
JTUTENBHOCTh TpOLIECCAa CMENIMBAHUA MpPH 3aJaH-
HOM ITOKa3aTelle €ro HEPaBHOMEPHOCTH.

Mopesb (pyHKIMOHMPOBAHUS IITHEKOBO-
r0 CMeCHTeJs-pa3faT4nka KopMoB. Pemenue
npoOIeMbl COBEPIIEHCTBOBAHMS TEXHOJOTHH OC-
HOBBIBAETCSI Ha CUCTEMHOM MOJAXOAE K HCCIENO-
BaHUIO M B3aMMOCBA3HM KOMILJIEKCAa IPOLIECCOB B
MEXaHU3UPOBAHHON MOTOYHOW JHMHHUH HPUTOTOB-
JICHUS ¥ pa3fadd KOPMOCMECH.

C MO3UIMM CHCTEMHOIO MOAXO0Ja TEXHO-
JIOTMYECKUN MPOLecC CMEIIMBAaHUS KOMIIOHEHTOB
KOPMOB M BBbIJJady T'OTOBOH KOPMOCMECH MOXKHO
MPEACTaBUTH B BUJE MOJAENIH JIETEPMHUHUPOBAHHOM
cucremsl (puc. 3).
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Pucynok 3. Monesib (pyHKIHOHHMPOBAHHUSI LIIHEKOBOTO
CMeCHUTeIA-Pa3aTYMuKa KOPMOB

LIelOCTHOCTh CHCTEMBI ONPEIETAeTCs] KaKk
COBOKYITHOCTh 00BeKTOB: OyHkepa-cMmecutens (b -
C) u BeIrpy3Horo tpancmnoprepa (BT). Bxoaer u
BBIXO/IbI CHCTEMbI Pa3IHYalOTCs 10 MaTepHaIbHO-
My, JHEPreTHYeCKOMY MW HH(OPMALMOHHOMY Xa-
paktepy. B maHHOM ciiydae, B MOJeIH BXOAHBIMU
BO3/ICHCTBHSAMH TIPUHSTBHl MEPEMEHHbIC, OIpere-
JISIOIINE YCIOBUSI pabOThI ITHEKOBOTO CMECHTEIIS-
pa3gaTdnka KOpMOB (€ro MpoOH3BOAMTEIBHOCTD
Q(t) u Bnaxxrocts kopmocmecu W(t)).

Ha BXomHBIC TOKa3aTeNu MCCICAYEMbIX
00BEKTOB OKA3bIBAIOT BIIMSHHE BHEIIHUE ITOMEXH,
TaKue KaK COCTOSIHHE KOPMOBOro chipbsi K(t), Tem-
nepaTypa okpyxatomeii cpenst 7(t) u ynpasisito-
II{e BO3/CHCTBUS. IaBICHHE KOPMOBOIO CBHIPbs B
OyHKepe-cMecuTene P, yactora BpalieHus1 HIDKHE-
IO BBIFPY3HOTO IIHEKA Oy, YaCTOTa BEPXHUX
IIHEKOB My = Oyl = Opu2, LIMPUHA U BBICOTA
BBITPY3HOI'O OKHA @;,, Byo U CKOPOCTH JBHIKCHHS
BEITPY3HOT0 TpaHcmoprepa Vi ;.

BBIXOJHBIMH ~ MapamMerpaMH  [PUHATA
BIQXHOCTh  IIPUTOTaBIMBAEMOl  KOPMOCMECH
W,(t), moTpebisiemast MOITHOCTh U SHEPTOEMKOCTD
npoiecca npurorosieHuss kopmocmecd Ni(t) u
(1), HeomHOpOaHOCTH KOpMOCMecH VU (t) m He-
PaBHOMEPHOCTH €€ Bblaauu V,(t). BHyTpH cuctemsr
CYILIECTBYET ONMpPEACICHHAsI CBSI3b MEXKY UCCIIETY-
eMBIMH OOBEKTaMH, TJe BBIXOA MPEABIAYIIETO
3JIEMEHTa 110 BJIAXXHOCTH M HPOM3BOIUTEIBHOCTH
SIBIISICTCS. BXOAHBIM mochesyromiero. Ipemmoxen-
Hasi TEXHOJIOTHS U TEXHHYECKOE CPEACTBO MPHUIO-
TOBJICHUSI M pa3/iaud KOPMOCMECH >KUBOTHBIM 3a-
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muiensl marenrom Ne2181937  «JlomacTe-HOX
cmecurens» [6].

Teopernueckoe 000CHOBaHUE  KOH-
CTPYKTHBHBIX H PEKHMHBIX MapaMeTpPoB pado-
YUX OPraHOB CMECHUTENS-Pa3aaTiuKa KOPMOB.
[IpoBeneHHbIE HaMU TIPEIBAPUTEIBLHEBIC HCCIICIOBA-
HUS TIpoIlecca CMEIIUBAHUS KOPMOB B TPEXITHEKO-
BOM pa3aTINKe-CMECUTENC TEPUOMICSCKOTrO JICH-
CTBUS TTOJITBEP)K/IAIOT BBIIICYKA3aHHOE YTBEPKICHUE
0 OOJIBIIIOM PAcXojie SHEPTHH, a ITOCIIE BhIIauu KopMa
OOHapyXEHBI 3aCTOMHBIC 30HKI. B cBsi3u ¢ 00pa3oBa-
HUEM 3aCTOMHBIX 30H U YBEIMYCHHEM DHEPrOEMKO-
CTH TIpoIlecca CMEIIMBAHUS KOMIIOHEHTOB KOPMOB, B
JAHHOM CMECUTENE IOSBUIACH HEOOXOAUMOCTHL B
pa3paboTKe MPEIIOKEHHI 10 U3MEHEHHUIO DJICMEHTOB
KOHCTPYKIIMY HIDKHETO BBITPY3HOT'O IITHEKA CMECHTE-
JIAL

Cxema IUPKYJSIIUA KOPMOB B TIPOIIECCE WX
CMEILBAHUS B TpeiaracMoM  CMECHTeNe-
pa3aaTurKe KOPMOB — IBYXKOHTYpHast (puc. 4).
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Pucynok 4. CxemMa nMpKYJISIMHA KOPMOB B
cMecHTese-pa3iaTinKe

O0ocHOBaHHE 3J1EMEHTOB KOHCTPYKIUH
HIZKHEr0 BBITPY3HOTO IIHeKa cMecuTessi. B no-
clieflHee Bpems Iy IIPUTOTOBJIEHHS KOPMOCMECEH
MPUMEHSIOT TOPLMOHHBIE [UPKY/ISILIHOHHBIE CMECH-
TETW C TOPU3OHTAIBHBIMH IHEKOBBIMH pabOunMHU
opranamu [4].

Mexay TeM, 10 CHX IOp OTCYTCTBYET Hayd-
HOe 000CHOBaHHE HEOOXOAMMBIX ONTHMAJIbHBIX pa3-
MEpPOB [UTs pabOUNX OPraHOB CMECHTENSI-Pa3AaTUNKa
KOPMOB. OTO MIPUBOINUT K MOSBJICHHIO 3HAYUTEIBHOM
Y BPSII JIM ONpPaBJaHHON pasHOTHIHOCTHU (10 aHHO-

My KOHCTPYKTHBHOMY MPH3HAKY) PacCMaTPUBAEMOrO
TEXHUYECKOTO YCTPOMCTBA.

C uenbio NoBbIeHUs 3PPEKTUBHOCTH TEX-
HOJIOTUYECKOT0 TpoLecca CMEIIMBAaHUS M Pa3ladu
KOPMOB TIOPLIMOHHBIM LMPKYJIALMOHHBIM CMEIIH-
BaHWEM, pa3paboTaH TPEXIIHEKOBBI CMeECHTENb-
pa3mgaTuvK KOPMOB, BRITPY3HOE OKHO KOTOPOTO pac-
MOJIOKEHO B TNepeaHel yacTu OyHKepa, YTO YMEHb-
miaeT rabapuThl MAlIMHBI U OOJIErdaer oreparopy-
BOJUTEIIIO HAOMIOACHHE 3a pa3nadell kopMocMecH. B
CBSI3U C 3THM B Hacrosel padore Ha 6ase ONBITHOTO
oOpa3ua caenaHa IOMbITKA OOOCHOBAaTh 3JIEMEHTHI
KOHCTPYKTHBHBIX TIapaMETpoOB pabOYMX OpraHoB
CMecHTeNsI-pa3aTyhka KopMoB. Vccnemyemsiii cMme-
CHTEITb-Pa3/IaTYMK KOPMOB COCTOHMT W3 CIEIYIOIINX
OCHOBHBIX COCTaBHBIX 4YacTeil: OyHKepa, HIDKHEro
BBITPY3HOTO IITHEKA, IBYX BEPXHUX IIHEKOB, BHIIPY3-
HOTO OKHA W TPaHCIIOPTEpa, 3aCIOHKH, JIOTKA, KOpoO-
KU LENHBIX TIepenad, KOJNECHOM Iapbl, TOPMO3HOW
cucrembl. HikHui BeIrpy3HOW 1HEK (puc. 5, a, 0)
COCTOMT W3 TPyObI (HapyxHbIi qramerp d, =180 mm),
Ha KOHIIaX KOTOpoii BBapeHs! nangsl. K tpyde npu-
BapeHbl BUTKY IITHeKa TONImHON B, = 8 MM ¢ mpaBoit
¥ JIEBOM HABMBKOM, mar BuTka S, = 600 mM, a aua-
Mmerp BUTKOB Dy = 600 MM. YyacToK BBI'pY3HOIO
IIHEKa, PACIIONIOKEHHBI B 30HE BBITPY3HOIO OKHa,
BBITIOJTHEH C YCTAQHOBJICHHBIMH 10 BHHTOBOH JIMHUH
Ha €ro IOJIOM Bajly JIOMACTSIMH-HOKaMH, KOTOpHIE
3akperuiens! mof yriaom 40-50° k paamansHON TI10C-
KOCTH TIONIEPEYHOT0 CEUeHUS T10Joro Baja. [Ipu sTom
YKa3aHHBIH y9acTOK BBITPY3HOTO IITHEKA BBITIOIHEH
JUTMHOM, cooTBeTcTBYROmeH 1/5-1/6 miHBI TaHHOTO
IIHEKa, ¥ PaCIIONIOKEH OT MEepeHel CTeHKH OyHKepa
Ha pAaCCTOSHHY, TIPEBBIIIAIONIEM IHaMETp BHTKOB
BBITPY3HOrO IIHEKa. BepXHHe MIHEKH pacrionoKeHbI
BJIOJTh OOKOBBIX CTEHOK OYHKEpa M COCTOSIT U3 TPYOBI
d, = 160 MM ¢ mpuBapeHHBIMHU HAraMu Ha KOHIAX U
MIPUBapEHHBIMA BUTKAMH, TONIWMHONH B, = 6 MM,
nmamerpoM D, = 580 MM, KOTOpBIE UMEIOT TIPABYIO U
JICBYIO HAaBUBKY.
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Pucynok 5. Hu:kHMii BBITPY3HOIi IIHEK cMecuTeJIsl- pa3iaTyiKa KOPMOB

O0a BepxHHX IITHEKa Ha KOHI[AX MMEIOT OT-
OMBHBIC BUTKH JUISl TIPEIOTBPAIICHUS ITPECCOBAHUS
Macchl Ha TOPIIEBBIE CTEHKU Ky30Ba. B mpoMexyTkax
nepes; OTOMBHBIMU BHTKAaMH JKECTKO 3aKpPEIlICHBI
najiblbl-BopommTend. [IpuBon ocymecTBisieTcst ot
BaJia 0TOOpa MormHoctH TpakTopa (BOM) mocpen-
CTBOM Kap/IaHHOM Tepenayuu K mKady IeMHbIX repe-
J1ad, a OT TTOCTIEITHErO K ITHEKaM.

OGocHoBanue (popMbI  JIONACTH-HOKA
IIHEKOBOro cmecuTenasi. s JTOCTYKEHUSI MaKCH-
MaJBHOM OJJHOPOJHOCTH CMECH, WHTCHCH(UKAIH
nporecca MepeMenIMBaHNs, COKPAIIEHHs! 30HbI CMe-
IIMBaHUS, CHIDKEHHS SHEPrOEMKOCTH IIporecca Io-

TOKY YacCTHI] MepeMEIINBAEMbIX KOMIIOHEHTOB HE00-
XOIUMO O0ecreYnTh MHTEHCHBHOE WX IIepepaciipe-
nenenuie. CyIiecTBYIOT pa3IMdHbIe THITHI TTEPEMeIIIH-
BAaIOIIMX YCTPOKCTB. JICHTOUHBIE, JIOMACTHBIE, IITHE-
KOBBI€ 1 C IICEBIOOKIKEHHBIM cioeM. J[is peanm3a-
IIUA TEXHOJIOTMYECKOTo IpOoIiecca MPUTOTOBICHUS U
TIOCTIETYIOMIEH BBITPY3KH KOPMOCMECH B CYIIECTBY-
IOIIMX TEXHOJIOTHYECKUX CpENCTBaX MCIONb3YIOT
IITHEKOBBIE YCTPOWCTBA. B oTmenmpHBIX paboTax Aoka-
3aHO, YTO TIPH OTPEACICHHBIX YCIOBUSIX IITHEKOBBIC
YCTpOMCTBa 00ECITEUNBAIOT TIEPEMEIINBAHNE KOMITO-
HeHTOB cMmecu. [Ipy 3ToM momnararor, 9To Bpararo-
IIMICS ITHEK AKBUBAJIEHTEH HEMPEPHIBHOM HAKJIOH-
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HOU TUIOCKOCTH, IO KOTOPOH, Moj JEUCTBUEM CUCTE-
MBIl CHJI, MaTepuall IepeMelaercsi B MOCTOSHHOM
o0beMe B BHJE TIOCTOSIHHO TEPECHINAlOIerocs Tema
BOJIOYEHHMS. | eoMeTpruecKre mapaMeTphl 3TOro Tema
3aBUCAT OT  HAlOJNHEHHMS  IIHeKa,  (pu3mKo-
MEXaHMYECKMX CBOICTB Marepuaia, IapaMeTpoB
LIHEKa U peXUMa paboTHL.

[IpuBenennsie ['puropseBbiv A.M. Habmo-
JIEHUS CBHICTEILCTBYIOT O TOM, YTO €CIIM YToi
HaKJIOHA »BJIEMEHTAPHBIX IUIOIAOK, OOpa3yIOLIHX
BUHTOBYIO TIOBEPXHOCTb, K TOPU30HTY 0, OyAeT mpu-
MEPHO PaBeH NPHUBEICHHOMY YTy TPEHHS A CMECH O
noBepxHocth ImHeka [0=(0,9-1,1)A], To HacTymuT
MOMEHT, KOrJia MaTepuaji NOIXBaThIBACTCs Bpallaro-
HIMMCS [IIHEKOM U TepeMellaeTcsl B ONpEAesICHHYIO
00NacTh Ha MOBEPXHOCTH IIHEKa. | 'panuia obnacty,
ee BeMMuMHAa U (opMa 3aBUCAT OT KOd(HUIMEHTOB
3aT0JTHEHUS M TPEHHMS, OT AWaMeTpa M Liara IHeKa U
CKOpOCTH €ro BpateHus. YacTHIpl U3 KPUTHIECKOTO
MOJIOKEHUSI HAYMHAIOT CIION3aTh BHU3 IO NIOBEPXHO-
CTH, 00pa30BaHHOW MEPEMEIIAIOMINMUCS APYTHMH
YJacTunamu. 3aTeM Ipoliecc MoBTopsercs cHopa. [Ipu
TaKOM HMHTEHCUBHOM HEPaBHOMEPHOM BO3BPAaTHO-
MOCTYIATEeNbHOM KOJI1e0aTeTbHOM JIBHYKEHUH YaCTHI
MPOUCXOIUT aKTHBHOE IIepepacrnpenesieHie CMeln-
BaeMbIX KOMIIOHEHTOB MEXIy COOOH JomacTsiMu-
HOXaMH IHeka (puc. 6).

Pucynok 6. CxemMa akTHBHOTO Ilepepacnpe/ieeHust
cMeIIMBaeMbIX KOMIIOHEHTOB KOPMOB

PaccMOTpUM yCII0BHE, TIPH KOTOPOM YacTH-
14, JOCTHTHYB KPHUTHYECKOTrO IOJIOKEHHs, Oyzer
cron3arh BHU3. Ha yacTHily, HaXOMSIIyIOCs Ha Jioma-
CTH-HOKE HIDKHETO BBITPY3HOrO IIHEKA, JCHCTBYET
(pI/IC 7,a,0) cuia TSDKeCTH MQ, HEHTPOOSKHAS CHIa
M R u cua Kopuomnuca F, =2mw,V, sin(o,V,).

Pasznoxum CUITy TSDKECTH Ha CHITy HOpMaJlb-
HOTO JIABIICHMS Ha JIONACTL-HOXK IMHeKa Mg Sino u
CHUTY, KACATEITBHYIO K JIONACTH-HOXKY IIHEKa mg cosa,
a IIEHTPOOSKHYIO CHITY M “R Ha CHITy HOPMATBHOTO
JIABIICHHS Ha JOMACTh-HOX IIHeKa M “R COSp CoSa,
TJie ¢ — Yroi MOJAbeMa YacTHIL ((p = 65...75°). Cuma
HOPMAJIbHOTO JaBJICHHST MQ Slna BBI3BIBACT CHITY
Tpenus f mg sino, a cima Mo’R cose sina — ciy
tpenus f MR coso sine.
Cua Kopuonuca HampaBiicHa HOPMAJIbHO K JIOIa-
CTH-HOXKY IITHEKa U paBHa 2Mw,V, Sin(®,V,),
€. ®,; — YIJI0Basi CKOPOCTh IEPEHOCHOTO IBHKEHUSI
MaTepHaIbHON TOUKH; Vo — OTHOCHTENIbHASI CKOPOCTh
MaTepHaIbHON TOYKH (CKOPOCTh CKOJBKEHHS T10
BHUHTOBO# TIOBEPXHOCTH).

B niepBoM mpuONMKEHUH TIPUMEM, YTO M, =

R do _
coso. dt  cosa

o, a V= ® ; sin(w,V,) = sin(90

— 0)), TOrzIa cuia KOpI/IOJ'II/Ica 6yzer 2mo “R u BbI30-
Ber cuuty Tpenus 2 f Mo’R.

fmw?Rcosy sina
fmgsina
mgysina

mw?Rcos psina
mgcosa

Fy
mw?Rcos pcosa

maw*Rsing

mw*R

mw*Rcose@

Pucynok 7 — Cxema pacripe/iesieHusi CHJI, IeHCTBYIOIIUX
HA YACTUILYy, HA TIOBEPXHOCTH JIONIACTH-HOKA HILKHEr 0
BBITPY3HOTO IIIHEKA

Cnonzanue HACTHIL BO3MOXKHO, CCITH (1):
mg cosa. + M R cose cosa. > fmg sino + f
mo’R cose sina + 2fo R, 1)
re; M — Macca YacTHll, ( — YIJIOBasi CKOPOCTH IIIHE-
Ka, 1l/c; R - pamuyc mHeka; f — koaddurment Tpenus
(IBYDKEHHMS) B CIIOSIX TIEPEMEIIMBACMbIX YACTHIL; O —
yroi MoabeMa BUHTOBOW JIMHUH.
MaxkcumanbHO JIOIycTUMasi CKOPOCTh Bpa-
IICHUS IIHeKa (2):

g(fsina—cosa)
R(cospcosa — f cossin o —2f)
2

[Tpon3BOIMTENHHOCTh IIHEKOBOI'O CMECHUTE-
TSI TIEPUOIMTIECKOr0 JISHCTBHS OIMCHIBACTCS YpaBHE-
HueM (3):

Omin =

D2-d?
Q=n—"—

rae: D — HapykHBIN ramerp mHeka, MM; d — Ja-
MeTp Baia IIHEKA, MM; Y — IUIOTHOCTh KOpMa, KI/CM;
VY — K03()(DULIMEHT MTPOU3BOIUTENEHOCTH.
Kosdduuuent npon3BomuTesHOCTH Y T10-
Ka3pIBaCT BEIMYMHY TOH YacTH o0beMa Marepuaa,
KOTOpasi IBHKETCSI K 30HE pasrpy3KH ¢ KaKAbIM 000-
POTOM IIHEKOB C JIOMACTAMH-HOXaMH M KOTOpas
ompenenser  HCTHHHYIO  HPOM3BOOMTENBHOCTD
yerpoiictBa. KoadduumeHT npon3BoanTens-HOCTH
3aBUCHT OT ()OpPMBI YacTull, KOI(pPUIMEHTa TPEHUS
Martepualia 0 IOBepPXHOCTb JIONAaCTeH-HOXKeH 1IHEeKa U

o Syy , kr/c, €))
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OyHKepa CMECHTENs-pa3naTihka KOPMOB, OT yrIja
€CTECTBEHHOI'0 OTKOCA, OT MapaMeTpoB IIHEKa, KOJIH-
YecTBa IIHEKOB M peXuUMa paboTsl. Bemmunna kod¢-
(uImeHTa POM3BOAUTEILHOCTH ONPEICISIETCS IKC-
HEepUMEHTANIBHO. M3BeCTHO, 4TO
S=nDtg a, mym; 4)
d=(0,2...0,25)D, mm. ®)
[MoncraBisis B ypaBHeHue (3) 3Ha4YeHUE CO-
OTBETCTBYIOIINX MTAPAMETPOB U3 BhIpaxkeHusi(2), (4) u
(5) u petast orHocuTenbHO D, Meem

2g(fsina—cosa) (6)
cospcosa — f cosesina —2f
[Monyuennsie ypaBaenus (2) u (6) mosBous-
10T ONpPENETUTh MO 33JaHHOH TPOU3BOIUTEIBHOCTH
IIHEKOBOTO CMECHUTEIISI KOPMOB OCHOBHBIC TapaMeT-
PBI IIHEKOBBIX pabO4YMX OPraHOB U PEKHUM UX pabo-
TBI, TIPH KOTOPBIX JOCTHIACTCS MAKCUMAIIbHAS OIHO-
POIHOCTH CMECH, COKpAIaeTcsi 30Ha CMEIIMBAHH,

CHIDKAETCSl SHEPrOeMKOCTh Tporiecca. s cmecute-
JIS C HECKOJIBKMMH TIHeKamH (7):

.D=

Qn = nQy (7)
rae N — KOJIMYECTBO IIHEKOB.
HCI[OCTaTKOM NEepEMCIIMBAHNA KOpMOB

TOJIBKO ITHEKOBBIMH PA0OYMMH OpraHaMH  SIBIISICTCS
HaJM4YMe OrPAaHMYCHUH Ha JOIMYCTUMYIO CKOPOCTBH
BpAILICHUS, 1, KaK CJICACTBUE, OIPaHUUCHHE TIPOH3BO-
JUTEIBHOCTU TIPU ONPEICIICHHBIX KOHCTPYKTHBHBIX
pasmepax pabodero opraHa. DPQeKTUBHOCTE Iepe-
MEIIMBAaHUSI MOXKHO IIOBBICHTB, CO3/1aB B OIpee-
JICHHOW 30HE ITHEKa aKTHBHOE IepeMEIIMBaHUe Me-
IAJIOYHOr0 THIIA, TO €CTh BBECTH JIOMACTU-HOXKH.
Kpome Toro, eciu moMecTHTh JIONacTU-HOXH B 30HY
BBITPY3HOI'O OKHA, MO’KHO TIOBBICHTB 3()(hEKTUBHOCTD
BBITPY3KH. [103TOMY, BHOCHMBIE M3MEHEHUSI B KOH-
CTPYKIMIO HWJKHErO BBITPY3HOrO ILIHEKa JKCIIepH-
MEHTAJIBHOIO CMECUTENISI-Pa3iaTinKa KOPMOB JOJK-
HBl 00€CneunBaTh CHEAYIOLIME TEXHOJIOTHYECKHE
TpeOOBaHUS: JIONACTU-HOKK ~HE JIOJDKHBI TIPEIIsT-
CTBOBATh MEPEIBMKEHHUIO MacChl KOpMa 110 OYHKepYy;
JIOTIACTU-HOXKHU JIOJDKHBI 00€CIIeurBaTh XOpOILIee T1e-
peMeIBaHie KOMIIOHEHTOB KOPMOB; JIOITACTH-HOXH
JIOJDKHBI 00€CIIeurBaTh XOpPOIIYI0 M TONHYIO BBI-
IPy3Ky KOPMOCMECH Ha BBITPY3HOH TpaHCIOpTEp B
30HE BBITPY3HOTrO OKHA. Bce 9Th TpeOoBaHMs MOXKHO
BBIJIEpKaTh TEOMETPUIECKOH (POPMOid JomacTu-Hoxa
1 YTJIOM €r0 YCTaHOBKH (pHC. 8).

Hcxons u3 3TOro, MOXKHO HPEATIONIOKUT,
4TO 30HA, IJIe YCTAHOBJICHBI JIOMACTU-HOXKH, JTOJDKHA!
HepeKphIBaTh CEYCHNE HApY)KHOrO JMaMerpa IIHeKa;
HePEKPBIBATh 30HY BBIIPY3HOTO OKHA, JIONACTH-HOKH
YCTAHABIIMBAIOTCS C ONPEICTICHHBIM HHTEPBAIOM IS
HOBBIIICHHS Y()D(EKTUBHOCTH TMEPEMEIIMBAHUS TIPU
JIBYDKEHHHU KOpMa.

Haunbornee TeXHOIOrNYHO JIONACTH-HOXKH H3-
TOTaBIIMBATh M3 IUIOCKUX JIMCTOB CTalld, M yCTaHAB-
JIMBaTh TIOJ ONpEAeIeHHbIM yrioM y (puc. 8,a.) mo
OTHOIICHHWIO K OCEBOM JIMHWM INHeKa. Torma, w3
YCIIOBHS TIGPEKPBITHS CEYEHUS] HAPY)KHOTO THaMeTpa
IIHEKa, JIONACTH-HOKU JIOJDKHBI TIPEICTaBIIATh Cer-
MeHT amutmrca (8), ¢ pazmepamul, 3aBUCSIIMMU OT HX
Konuectra (puc. 8, 6).

a [
Pucynok 8. K pacuery (popmbl JionacTu-Hoxka
ITHEKOBOI'0 CMECUTeJISA . 2 — IMIIUHAD; O — CETMEHT.

IockombKy JIOMacTH yCTaHABIIMBAIOT B 30HE
BBITPY3HOI'O OKHA, B KAUeCTBE MCXOIHBIX IAHHBIX IS
orpezenenns GopMel Jionacteit Oyaem npuHUMATh: L
— JUIMHA BBITPY3HOI'O OKHA, MM; I' — HApY>KHBIH pajau-
yC BHUTKOB IIHEKa, MM; N — KOJMYECTBO JIOHACTEH-
HOXKEH, IIIT.

B mpocreiimem ciyqae ¢opma momacTtd-
HO)Ka OyIeT MpelNcTaBiATh IUIOMIAAKY, OrpaHHYCH-
Hyo JrHuAMH (2.9):

y=0; x=0;
y=1tgo-X; @ =0,
)
x=acosp
y =Bsin ¢ 9=
X=acCo0s
rae . ? 9)
y=bsino
ypaBHEHHE HJLTUIICA
IMomaraemb =r, Torma a= _r .
cosy

VYcioBre TEpEeKpBITUS  JIONACTIMH-HOKaMH
30HBI BHITPY3HOT'O OKHA '

L=nly, (10)
rae : L — mmmHa HYKHETro BBITPY3HOTO IIHEKa, MM; |y
— IPOGKLIUSI JIONACTH-HOXKA Ha OCh IITHEKa,

r

oo (11)

1
Y citoBHE IEPEKPBITHS CEYCHHS IIIHEKA JIOTa-
crsiMu-HOXamu (puc. 8,0):
Neo = 21 (12)
Cootnoutenust (8 — 12) sBIIOTCS UCXOIHBI-
MH YpaBHEHUSIMH JUTsl OIITHMU3AIMH (hOPMBI JIOMa-
cTi-HOXa. Kak mpaBmIto, B IepeMEIIBaIOIIIX
YCTPOMCTBAX C MPSIMBIMH JIOTIACTSIMH, YO HX YCTa-
HOBKH COCTaBIISIeT ¥ = 45°.
Torna pacueTHast 30Ha BBI'PY3HOTO OKHA
L =n r. Pacuernsrii yron cermenta (puc. 8,0):

2n
Po=—"7 (13)
n
DKCIEPUMEHTATIBHBIMA  UCCIIEI0BAHUSAMU

YCTaHOBJICHO, YTO W3-3a PA3JIM4Usi CBOMCTB KOMIIO-
HECHTOB B KOPMOCMECH ONTHMalibHasi (hopma JIoma-
CTH-HOXKa OTJIMYAeTCs OT Kitacchdeckoit [4,5].
I[porpaMmma aJropuT™Ma TOCTPOEHHS
JHHMI KOHTYpa JIONACTH-HOKA CMECHTEJNs.
[TporpamMma anropuTMa peanu3yer HOCTPOCHUE JIU-
HHIT KOHTYpA JIONACTH-HOXKa, KOTOpasi MOXKET IIpHMe-
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TeopemuquKoe OCHOBbl pa6oqeeo npoyecca cxwecumwm—pmdamtmzca KOpmoe

HATBCA B MCXaHU3MaX JId CMCHIMBAHHA CBITYy4nX
NI BA3KHWX BCHICCTB. B ero ochose HCTIOJIB3YCTCA
YPABHCHHUC JIMHUH B IOJIPHBIX KOOPAWHATAX:

ol bf

L 4 SR L

d" o

rae: o= (ry + r)/2,d = (ry - r2)/2; ry, r, — BHEIIHMH U

BHYTPEHHHUH PaJHyChl; (oo — YIOJl CEKTOpa, Colepka-
IIEro KOHTYP ITOJIOBUHBI JIONACTH.

[apamerp N > 1 onpenensier Gopmy JMHUN.

B gactaoM ciydae N = 2, nMHMS TpencTaBisieT co0oi

SIUIIC, Ae(OPMUPOBAHHBIA MyTEM 3aMEHBbI MPSIMO-

YrOJIBHBIX KOOPAHMHAT B €0 KAHOHWYCCKOM YpaBHEC-
HUM.

=1, (14)

2 2
X y
—+=—=1, (15)
a2 b2
Ha MOJISAPHbIE I U
(r—ro)d=x/a, o/po=ylb, (16)

YTO ¥ IPUBOIHT K ypaBHeHHIO (14).

I[TporpaMma BBIBOIMT KOHTYP B KOOpIIMHATAX
I'¥ @, IPH 3TOM I U3MEPSIETCS B OTHOCUTEIIBHBIX €JIH-
HuIax (rae BHEIMIHWHA paauyc Iy TPUHAT PaBHBIM
100), a monsipHBIA yron ¢ — B rpagycax. 3HauCHHs
napamerpa N MOTyT BapbHpOBAThCs B Mana3oHe ot 1
Jo 4.

Peanmzanust anroputMa mocTpOCHUSI KOHTY-
pa JIonmacTH-HOXKa CMECUTENIsI KOPMOB TIPE/ICTaBIICHA
Ha puc. 9.

286 ;-
158
i88

58;

S:B : 18:8 15:9 ZBZB 25:8 3B:9 3'.-:36
Pucynok 9. Peanuzanusi airopuT™Ma nocTpoeHust KoH-

Typa JIonacTU-HOKA CMECUTEIH — pa3iaTiYuiKa KOpMOB

BeiBoabl. B npoiiecce TeopeTuueckux uc-
crefoBaHul CHOPMYITUPOBAHBI OCHOBHBIC TPeOO-
BaHUSI MPHUTOTOBJICHUS KOPMOBBIX CMeCel CMecH-
TENIeM KOPMOB U3 CIICAYIONINX KOMIIOHEHTOB: TPY-
ObIX (CeHo, comoma), COYHbBIX (KOpHEKITYyOHeI1o-
JIBI), CHJIOCA, CEHAXKa M KOHIIKOPMOB.

1. OGocHOBaHBI TpPOLECCHI U ONEpaLHUu:
JO3MPOBAaHHAsi NpPHEMKAa KOPMOB B CMECHUTENb,
CMEIIMBaHKEe, TPaHCIIOPTHPOBKA M pa3jada Kop-
MOCMECH.

2. Ilpeanoxena mMozaens QyHKIMOHHUPOBA-
HUSl IIHEKOBOT'O CMECHUTENS] KOPMOB.

3. Ilpemnoxena MmaremaTHyeckass MOHAENb
JBIKEHUSI CMECH B OOBEMHBIX CMECHTE-JISIX ILIHEKO-
BOT'O THUIIA, YYUTHIBAIOLIAsl KOHCTPYKTUBHBIE OCOOEH-
HOCTH pabouMx OpraHoB cMecuTens, (U3MKO-
MEXaHHYECKHE CBOHCTBA KOPMOB M PESKUMBI PaOOTHI.

4. IpemnokeH TeopeTnieckuii aHanm3 pado-
Yero Npolecca MPUroTOBJICHHUS KOPMO-cMecel B cMe-
cHTENe KOPMOB, KOTOPBIH MMOKA3bIBACT, YTO MUHHMH-
3aIysl SHEPro3arpar Ha IepeMelIMBaHUE CMECH MO-
JKeT OBITh TOCTUTHYTa ONTUMHU3ALHEH yriia yCTaHOB-
KU JIOoNac-Ted-HOKEH HWKHEro BBITPY3HOTO IITHEKa
cMecHTelst KOPMOB, M cocTaBisieT - o, = 40°, 45°, 50°.

5. O00CHOBaHBI 3JIEMEHTHI KOHCTPYKLMN
HIDKHETO BBITPY3HOI'O IIIHEKA CMECUTENIS] KOPMOB.

6. O6ocHoBaHa opMa JIONACTH-HOXKA
IIHEKOBOTI'O CMECHUTEINSI KOPMOB.

7. IlpemyoxeH alnropuT™ MOCTPOCHUS JIMHUH
KOHTYpa JIONACTH-HOKa CMECUTENSI KOPMOB.
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