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PocT mpoun3BocTBa MPOMYKIINH KUBOTHOBOJICTBA, CHIIKEHHE 3aTPAaT KOPMOB M TpyJa Ha €IUHUILY
MIPOIYKIIMH HEMBICIMMBI 0€3 pallOHAJIBHOTO MCIIOIB30BaHUs KOPMOB. VICIIoNb30BaTh KOpMa ¢ MaKCH-
MaJIbHOW OTJaueil BO3MOKHO JIMIIb TOT/A, KOT/Ia B KOPMYIIKY )KHBOTHOT'O OYJET BblJaHa cOaJIaHCHPO-
BaHHAs 10 MUTATEILHOCTH KOPMOCMECH C Y4eTOM MPOAYKTHBHOCTH U.(DU3MOIOTHYECKOTO COCTOSHUS
KakJIOTO KUBOTHOTO.

B coctaB kopMocMecH MOYKHO BBOJUTH OCJIKOBbIC, MUHEPAJIbHBIC W BUTAMUHHBIC f00aBkH [1, 2].
B psne nccnenoanuii ormedaercs nosbliienne Ha 6,4—26,2 % npoayKTUBHOCTH KUBOTHBIX, MOy YaB-
LIUX KOPMOCMECH, 110 CPAaBHEHUIO C pa3/IeIbHBIM KOPMJIEHUEM TEMHU k€ KopMaMH [3, 4]. YcTaHOBIIEHO,
YTO KOPMOCMECH 3HAUUTENIBHO YIIPOLIAeT OpraHU3alMIo Mpoliecca KopMieHus [35, 6].

Onnako W3BeCTHBIE MOOHMJIBHBIE CMECHUTENIN-Pa3JaTuuKH HE 00ECIeYnBarOT OJHOBPEMEHHO pas3-
JENbHYIO BBIAAYy Pa3iMYHbIX MO (PU3MKO-MEXaHUYECKHM CBOWCTBAM JBYX I'PYIII KOPMOB — CHJIOCO-
BaHHBIX CTE0ETBUATHIX M BEICOKOIHEPreTuuecKuX. [IpurotaBimBas KOpMOCMeCh JaHHBIMH MAaIIHAMH,
KpOME BBICOKHX 3aTpaT SHEPrUH Ha BHITIOIHSIEMBIN TEXHOJIOTUUECKUN TIPOIIECC, He COOTI0MaeTCs WH U~
BHlyaJbHOE KOPMJIEHHE KUBOTHBIX. B TaHHOM CIlydae BEICOKOPHEPreTHUECKHe KOpMa CKapMITUBAIOT-
sl JKUBOTHBIM 0€3 ydeTa UX MpOoAyKTHBHOCTH. Takas HEepaBHOMEPHOCTH pa3gadil KOPMOB CHIDKAET MX
SHEPreTHYECKYI0 OTAauy, a CIeAOBaTEIbHO, U peHTa0bebHOCTh oTpaciu [7-10].

CHM3HUTH ce0eCTONMMOCTh CKapMJIMBaHHI KOPMOB B BHJE COaJaHCHPOBAHHOW IO MHUTATEIHHOCTH
KOPMOCMECH MOYKHO ITyTE€M BHEIPEHHS Ha )KHBOTHOBOAYECKHX (hepmMax HOBOH Mayo3aTpaTHON Mexa-
HU3UPOBAHHOW TEXHOJIOTUH, KOTOPAS MO3BOJISIET UCKIIOYUTH PANl JHEPTOEMKHX CIEIHAIBHBIX Olepa-
W ¥ MaIuH IJ1 X BemoiHeHus [11-14].

B coorBeTcTBHM C mpeajiaraéMoi Mano3aTpaTHON MEXaHW3UPOBAHHON TEXHOJOTHEH KOPMOCMECH
(hopMupyeTcs U3 MepeceKkaronuxcs B BO3AyXe MOTOKOB CHIIOCOBAaHHBIX CTEOEIbUaThIX U BHICOKOIHEP-
FeTUYECKUX KOPMOB, BBITPYKAaeMBIX Ha TPAHCIOPTEP MOOMIBHOIO KOpMOpa3IaTunKa.

Lenb paboThl — onpeesieH|e JanbHOCTH MOJIeTa YaCTUIIbI BEICOKOPHEPTeTUYECKIX KOPMOB B CIIOM
CHJIOCOBAHHBIX CTEOEIbYaThIX. KOPMOB OT BPEMEHH €€ M0JIeTa U YIJIOBOM CKOPOCTH BBITPY3HOTO IIHEKa
npu GOpMUPOBAHUU KOPMOCMECH B BO3/yXE ISl CO3JIaHMsI SHEProcOeperaonero MoOJIbHOTO CMECH-
TensA-pa3fgaTyrnKka KOpMOB.

JlaHHBIN MapaMeTp 3aBUCUT OT CKOPOCTH JABHKEHHUSI YaCTHUIL, OIPEAEIUTh KOTOPYIO MOXKHO pas3Jio-
)KUB €€ Ha JIBa HE3aBUCHMbIX — PABHOMEPHOE NIPAMOJIMHEHHOE IBUKEHHE V, M CBOOOIHOE TIAJICHHE C OT-
HOCHTEBHON CKOPOCTRIO v (puc. 1). Torna abcomOTHY0 CKOPOCTh JIBMXKEHHUS 9aCTHUI CTEOETBYATHIX
KOPMOB MO>KHO OHPENETUTh 10 popmyIie

v:i=v2+y? (1)

q n or*®

B dopmyse (1) v, = hmp ¢, Tae O= dQ/dt — yriaoBasi CKOPOCTb IEPEMEUICHHUS YaCTUIIBI MHOTOKOM-
TNOHCHTHON I00ABKH B TCYCHHE IPOMEXKYTKA BPEMCHM; €5 /i — PACCTOSHNE NEPEMCILICHHS YaCTHILbI
MHOTOKOMITOHEHTHOH TOOABKH, M.

LIpn.nocTynyieHun Yepe3 BhIrPY3HOE OKHO CMECHTENA-I03aTopa v, PaBHA yIJIOBOH CKOPOCTH ILHE-
ka. OTHOCHUTENBHYIO CKOPOCTh NEPEMELICHUS YaCTUI[BI MHOTOKOMIIOHEHTHOW BBICOKOIHEPT€THYECKOH
J00aBKHM OMPEISIIUM IO BBIPAKESHUIO

112



Puc. 1. Cxema K pacyeTy JaibHOCTH MOJICTA B3aMMOIIEPECCKAIOMIMXCS BO B3BEIICHHOM COCTOSHHH TIOTOKOB KOPMOB:
1 — TpaHcnoprep crebenpyaThiXx KOPMOB; 2 — CMECHTEIb-03aTOP MHOTOKOMITOHEHTHOH BBICOKOHEPTeTHYECKON 00aBKH;
3 — BBITPY3HOH TPAHCIIOPTEP KOPMOCMECH

v, =dh, /dt, @

(h,,— BHICOTA NIaJICHUs YACTHIIEI MHOTOKOMIIOHCHTHOH BBICOKODHEPreTHYECKON T00aBKH, M).
Torma aOCOMIOTHYIO CKOPOCTH MEpPEMEINIEHUsT YacTHI[bI MHOTOKOMIIOHEHTHON BBICOKOIHEpPTreTHYE-
CKOH T0OaBKM MOXXHO OTIPEACIUTH 10 (hopMyJie

V=R . ®

U3 dopmymst (3) onpenenuM pacCTOSHIE NIEpPEMEIICHUs] YaCTHIIBI MHOTOKOMIIOHEHTHON BBICOKOD-
HEPTreTUICCKOW JOOABKH B TOPHU3OHTAIBHOHN IIOCKOCTH. 1151 permeHus ypaBHEHUS (2) BOCIIOIb3yEeMCS
ypaBHeHHsIMHU JlarpaH»ka BTOpOro poza:

d(0E, | oE

_ _ 206 — , 4
di\ on', | o, G @
d( OE oF
- 1100 . 1100 — Q o (5)
dt\ oo o9

e Qh, Q( 000OIICHHBIC CHJIBI, ICHCTBYOIINE HA YaCTHIY MHOTOKOMITIOHEHTHOH BBICOKO3HEPIeTH-
yeckoi nmobasku, H; ana — pabota, 3aTpayrBacMasi Py MEPEMEIICHUN YaCTHI[bI MHOIOKOMIIOHCHTHOM
BBICOKODHEPTEeTHYECKON T00aBKH, KT'M>/c?.

[Ipeo6pa3oBaB ypaBHeHUs (4) 1 (5), MOTYyYUM CIIEAYOIINE BBIPAKCHHUS:

Q,=m (b, —h 07 ©)

0,=m (2h I o). (7)

Pabory, 3aTpaunBaeMy0-Ipy MEPEMEIICHUU YaCTHUI[bI KOPMa Ha 3JIEMEHTAPHOM IyTH BO3MOYKHBIX
nepeMeIeHU I, OIpeAeauM Mo hopMyaam

6Th = Qh 5hr0p = (mw g —f]V) 5hr0p’ (8)

0T, = 0,00 =(N-m g h_ do, ©)

rJie g — YCKOPEHUe CBOOOMHOIO majieHus, M/c?; f— K03(GHUITUEHT TPEHUSI MHOTOKOMIOHEHTHOU BBICO-
KODHEPTeTUYECKON TOOABKHM 10 METAJLLY; /1, — Macca YaCTUIbI MHOTOKOMIIOHEHTHOH BBICOKOOHEPI€TH-
YeCKOM JI00aBKH, KT.

Otkyaa:

Q,=m,g—fN, (10)
Q(p =(N-m_ g) hmp. (11)
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Tak kak B ypaBHeHUsx (6), (7) u (10), (11) 1eBble 4acTH paBHBI, TO CIIPABETMBO PABEHCTBO:

m‘i (h”Bep - hrop(p, 2) - mq g —f]\], (12)
2mq hrop h’BCp (p' = (N_ mq g) hrop ’ (13)
WA TIOCJIC HpeO6pa30BaHI/IH IIOJIyYumM
hﬂuep N h’rop(przz g _me:ll’ (14)
YN oy @ =fNm ' —gf. (15)

W3 ypaBuenus (15) Beipasum fN m™' u nonydeHHoe 3Ha4eHue moactaBuM B ypaBuenue (14). TTocie
peoOpa3zoBaHUS MOy YHUM

h oot 2N, 01 0°=g(1-f). (16)
Tak kak ¢ = wt, a ¢'= w = const, To ypaBHeHue (16) MPUMET CICAYIOIIANA BUT:
h”Bep+ 2fh’13ep (Dm - hrop('olfl: g(l _-f) (17)

IMonyuennoe ypaBuenwue (17) sBIsETCS TUHEHHBIM HEOTHOPOAHBIM NU(GEpEeHITUATBHBIM ypaBHE-
HHUEM BTOPOTO IMOPSJIKA C MOCTOSHHBIMEU KO3 duitnentamu. [IpeacTaBum ero kak CyMMy 4acTHOTO U
00IIIeTO penIeHus:

h =h +h_. (18)

1100 qacT o0y
OO01ee perieHre OAHOPOJIHOTO YPABHEHUS IPUMET TaKOH BHI:
. , -
h wept 2fw h wep hmpoo 0. (19)
XapaKkTepuCcTHIECKNM ypaBHeHHeM quddepennnaibaoro ypasHenus (19) oyzer
hzBep + memhaep —’=0. (20)

Kopuu ypaBHeHuns:

h=o,(f+/f7+1). @1
h=0,(f - +1). 22
Torna obuiee pemenue ypasaerus (19) Bepasurcs Gopmynoi

o = Cle"" + Czehz’, (23)

riie C,, C,— NOCTOSHHBIE HPOM3BOHBIE; f — BPEMs EPEMEIIEHHUS YaCTHI[BI MHOTOKOMIIOHEHTHOM BBICO-
KODHEPIreTHYECKOM T00ABKU BO B3BEIIIEHHOM COCTOSIHUH, C; € — OCHOBAaHUE HATYPaIBHOTO Jiorapudma.
YactHoe pemenne ypaBaenus (17) umeeT BUA:

0 +0 — w2=g(1 - /), 24
OTKyJa
C=— g(lzf) (25)
0}

jiit

JluneiiHoe HeonHOpoAHOE TUddepeHIraibHoe ypaBHeHue (18) MoKHO 3anucath Tak:

B =Ce" +C,e™ _g(l——zf)_ (26)
®

jiis

114



W3 HavanbHbIX yenosuii ¢ = 0, dh/dh= 0 u i/ = () HaxXoIUM MOCTOSHHBIE:

h=C +C,— S0 27)
()

H(0)=Co, (f+«/1+f2)+Czomam (f—W); (28)

Pemas cucremy orHocurensHo C, u C,, momy4nm:

C1=g(1_f) 17f+\]1+f2 ; (29)
@, 21+ f7

o _gU=N 1), 0
T 2eie s
Torna nuHeHOE HEOMHOPOIHOE MU hepeHIInaTbHOE YpaBHEHHUE (26) TPUMET TaKOM BHI:
_g(-1) (1_f+1/1+f2 )emmz(_f+Jf2_+1), +(f+1/1+f2)emmt(f—x/f2—+l) O
206 o 2\/1+f2 21+ 2

Ha ocnoBanun TMOJIYYCHHOI'0 YPaBHCHUA IOCTPOCHA 3aBUCUMOCTD AaJIbHOCTH IT0JIETA YaCTUIbI BbI-

; (31)

COKO3HCPIreTUYCCKUX KOPMOB OT BpECMCHU €€ MOJICTA U yrHOBOﬁ CKOPOCTH BBII'PY3HOI'O IITHCKA (pI/IC 2)

hoM 0]
- = *
10- e
5 - 50 4 o
0 30
1
3 5 ) 10

Puc. 2. 3aBucumMocTts HJAJIBHOCTH T10JIETA YAaCTULBI BBICOKOOHEPTETHUYCCKUX KOPMOB
OT BPEMCHHU I10JI€Ta 1 yFJ'IOBOﬁ CKOPOCTH IIHEKa

Amnanus 3aBucuMOocTH (31) TTO3BOTHIT YCTAHOBUTD, UTO TIPH PACYSTHOM BPEMEHH IT0JIETa YACTHUII BHI-
COKOPHEPreTHYECKUX KOPMOB (2—3 €) yrioBasi CKOPOCTh BBITPY3HOIO IHeKa paBHa ® = 4,4 c¢'. [Ipu
yKa3aHHBIX TTapaMeTpax JaTbHOCTH TOJIETA B CION cTe0eIhbuaThIX KOPMOB YACTHIIBI MHOTOKOMITOHEH-
THOU BBICOKOHEPreTHUeCKO 100aBKHU paBHa 8 MM. JlJis peau3anuy Majgo3aTpaTHOW MEXaHU3HPOBaH-
HOW TEXHOJIOTHH pa3paboTaH AByXOyHKEPHBI MOOMIBHBIA CMECHTEINb-PAa3AaTuuK KOPMOB (puc. 3).

MarmHa cOCTOUT M3 KOJIECHOM 6a3bl, Ha KOTOPOU 3aKperieH OyHKep Ad cTe0enbyaThiX KOPMOB /,
WX JO3MPOBAHUE OCYIIECTBISETCS YCTAHOBICHHBIMHY MIEPE]] BRITPY3HBIM OKHOM OTOOHHBIMU OUTEPAMH.

TpaHCHOpTI/IpOBKa, CMCIHINBAHUC U BblAa4a XUBOTHBIM MHOTOKOMITOHEHTHOM BBICOKOOHEPreTu4e-
CKOH 100aBKM OCYIIECTBIISIOTCA B MOJYJIE 2, Pacloj0KEHHOM C MIPOTHUBOIOJIOKHON CTOPOHBI OyHKEpa
cTebenpyaTsix KopMoB /. [Ipu pa3gade KOPMOB JKHBOTHBIM JIO3MPOBAaHHBIE CTE0EIBYATHIE KOPMa TIOCTY-
naroT ¢.OyHKkepa / Ha BBITPY3HOH TpaHcnopTep. BricokosHepreTHUecKre KopMa uepe3 BEITPY3HOE OKHO
MOCTYTIAIOT HA TIOTOK CXOSIINX C BRITPY3HOT'O TpaHCIOpTepa cTe0eIbuaThIX KOPMOB.
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Puc. 3. O0mmii Bug MOOMIBHOTO CMECHTENA-pa3gaTuynKa KOPMOB: [ — OyHKep AJg cTeOeapuaThIX KOPMOB;
2 — MOZYJIb 1151 MHOTOKOMIIOHEHTHOI BEICOKOYHEPT e THYECKOH JOOABKH

Takum oOpa3om, MamnHa oOeceYrBaeT JO3UPOBAHHYIO BbIIauy CTEOEIbUaThIX M BRICOKORHEpre-
TUYECKUX KOPMOB, (OPMHUPYET U3 HUX KOPMOCMECH 0€3 CICIHAIbHBIX SHEPrOEMKHX CMELIMBAIOIINX
pabounx yctpoiicTB. O0beMbl OyHKEPOB OIPENENIIOTCS B 3aBUCHMOCTH OT COOTHOIICHHS KOPMOB
B panMoOHE KMBOTHBIX. lIprMeHeHne MOOHIBHOTO MOTYJIBHOTO CMECHTENA-pa3aTinKa KOPMOB CHH-
KaeT YHEPrOeMKOCTh TPaHCIIOPTHBIX padoT no 10,1 %.

Cwmecurenb-pazgaruuk CPK-10 Baeapen B nmpoussonactBo Ha OAO «bobOpyiickarpomann». HoBuzna
KOHCTPYKIIMM CMECUTENsA-pa3AaTyuKka KOPMOB U €ro TeXHUYECKHX AJIEMEHTOB 3alllUIleHa NaTeHTaMU
Pecrry6mmuku benapycs [15].

BruiBoabI

1. Cnoco® mpHUroToBICHUS KOPMOCMECH, OCHOBAHHBIM Ha MEPECEKAIOMMXCA B BO3AyXe MOTOKaX
KOPMOB C Pa3HBIMU (PU3MKO-MEXaHMUYECKUMHU CBOMCTBAaMHU, ITO3BOJISICT CHU3UTH YHEPTOPECypPCOIOTpe-
OJIeHMe TOATOTOBKH KOPMOB K CKapMJIMBAHUIO M PA3Aa4H UX KUBOTHBIM.

2. JlanpHOCTH MOJIeTa YaCTHIIBI MHOTOKOMIIOHEHTHON BBICOKODHEPreTHUEeCKON 100aBKH B BO3AYXE
B CJIOH cTeOenbUaThIX KOPMOB 3aBHCUT OT (PU3UKO-MEXAaHUUYECKHUX CBOMCTB KOPMOB, YTIIOBOH CKOPOCTH
LIHEKA U BPEMEHU I10JIeTa YaCTULIbI KOpMa.

3. JlaHHBINA TMapamMeTp TO3BOJSET CO37aTh MOOWIIBHBIH MOIYIBHBI CMECHTENb-Pa3gaTduK KOp-
MOB ¢ OyHKEpOM JJisl cTeOenbuaThIX KOPMOB M PACIOIOKEHHBIM C MPOTHBOIOIOKHONW €r0 CTOPOHEI
MOZYJIeM JJIsi MHOTOKOMITOHEHTHOM BBHICOKOPHEPIeTHYECKO N00aBKH, OHM 00ecrneunBalT 00pa3oBa-
HHUE KOPMOCMECH Ha JIEHTE BBILPY3HOT'O TPAHCIIOPTEPa NEPECEKAIONIMMHUCS BO B3BEILIEHHOM COCTOSTHUU
BCTPEUYHBIMH KOPMOBBIMHU IIOTOKAMH.
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A. V.KITUN

COST-EFFECTIVE WAY OF FEED MIXTURE FORMATION

Summary

The methodology for calculation of the distance of flight of particles of a polycomponent high energy additive in a layer
of grass fodder is presented. Obtained is the equation taking into account physical and mechanical characteristics of fodder,
technical parameters of a screw for fodder transportation. On the basis of this equation the dependence of the distance of flight
of particles of high energy fodder on the time of flight and angular rate of a screw is obtained.

The results of the proposed research are implemented while creating the mobile fodder-mixer CPK-10. This machine dis-
tributes grass and high energy fodder; forms fodder mixtures without special energy consuming mixers.





