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JocnimxeHHs: O1TepHUX ITU(HTOBUX OapabaHHUX
7103aTOPIB IPYyOMX 1 COKOBUTHUX KOPMIB

JlocmimKeHo 1 MpoaHali30BaHO TEXHOJIOTIYHHIA MpOIEeC JA03yBaHHSA KOPMIB OiTepHUMH OapabaHHUMU
JI03aTOpaMH 3 pajiajJbHUMH 1 NOXWIMMH TajbLsIMH Ta IUIAHETapHUM jpo3aropoM. OTpuMaHi piBHSIHHS ISt
BU3HAYCHHS PEXKHUMIB POOOTH 1 €KCIIEpUMEHTAJIbHI JIaHi IKOCTI pOOOTH Ta BUTPAT MOTYXKHOCTI.
103aTOp, KOPMH, KOPMOPO31aBay, paaiaiabHi NajJbLi, KOPMONPHUTOTYBAaHHSA, A03YBAHHS, poTauiiiHui GiTep

Jlns no3oBaHoi mojayi cTebIoBUX B’SI3KMX MaTepiaiiB, IpyOUX 1 COKOBUTHX KOPMIB B
TEXHOJIOTIYHUX  JIIHIAX  KOPMONPHUIOTYBaHHA 1  poO3JaBaHHA  iX  MOOUIBHUMH
KOpPMOpO3/1aBayaMH IIMPOKO BUKOPHUCTOBYIOTHCSI OYHKEpHI 03Yyr04l TEXHOJOTIYHI 3aco0U 3
3aCTOCYBAHHAM OITepHUX MTH(PTOBUX J103aTOPIB PI3HOI KOHCTPYKIIi: padiaibHi 1 MOXHII
nanpli rpe0iHOK 3 TOCTIMHMM 1 3MIHHUM KYTOM BXO/KEHHS B MOHOJIT Kopmy [1].
TexHonoriyHmil mpouec 1030BaHOi Moja4yl KOPMIB B OyHKEpPHOMY J03aTOpi BiIOYBAa€ThCS 3
BUKOPUCTAHHSAM OJTHO- a00 JBOCTYIIEHEBOI CUCTEMH J103yBaHHS.

Posrasiuemo pobounii nmporiec 6ITEPHOTO 103aTOpa, SIKUW CKIIAIa€ThCA 3 Bajia, AUCKIB 1
rpe0iHOK 3 paJiaIbHUMHU MAJIbISIMH 3 TIOCTIMHMM KyTOM BXOJDKEHHS B MOHOJIT (puc. 1).
Texnonmoriyamii mporec BiAOyBaeTbcs B 4-X KBaJpaHTaXx pyXy TpeOIHOK 3 MaNbILSMU.
[Ipencrarnena KiHeMaTHKa MPOIECY BIJOKPEMIICHHS KOPMY 1 B3a€MOJIii paaiaibHUX TabIliB
6iTepa 3 MOHOJIITOM 3a OJIMH LUK 3a0e3Meuye CTUCKAHHS 1 IOYaTOK PYHHYBaHHS CTPYKTYpH
B IPaHU4YHIA 30HI MOHOJITY KOpPMY, IO BHM3HAYa€TbCA KyTOM O, CTHUKaHHsS MaJbIIB 3

MOHOJITOM 1 KyTOM 0, 00epTaHHs iX [0 0YaTKy PyHHYBaHHs CTPYKTYPH MOHOIITY KOPMY:;

pYHHYBaHHSI CTPYKTypU HOTro, BIJOKPEMJICHHS MacH KOpPMY BiJl MOHOJITY MalbLsMHU 1
(opMyBaHHS Ha KIHII IX Ti1a BOJIOYIHHS, IO OOMEXKYETbCS KYyTOM o, (hopMyBaHHS Tina

BOJIOUIHHA KOPMY; pPyX TijJa BOJIOYIHHA B KOHTaKTI 3 HEYIIUIbBHEHHM CEPEIOBUIIEM,
BiJIOKpEMJICHHS J10/IaTKOBO1 MOPIIii KOPMOBOI MacH, BiJIbHE MEpEeMillleHHs] MaTepialy B3IOBXK
HaJIbLs, M0 BiJOYBAEThCA A0 KiHI 1-ro KBagpaHTa i 0OMEXYETbCs KyTOM 00epTaHHs o, < T

PO3BAaHTAXKCHHS TAaJbIIB OiTepa BiJl MacH KOpMY, SKHUH 3HAXOJUTHCA Y 2-My KBaJpaHTIi i
BHUBAaHTAKEHHSI HA TIONIEPEUYHUI TPAHCIIOPTEP.

3 po3rIAHYTOI cXeMH MAii Ccuil OITEepHOro jJo3aTopa BUAHO, IO BITOKPEMIICHHS
JI030BaHOI MOPLii KOPMY BiJl MOHOJITY BiAOYBa€ThCs IMif JI€I0 KOJOBOI'O 3yCHJUIS MajblliB
rpebinku P_. I'opu3oHTanbHa ckinanoBa P B 1-My KBaJpaHTI HallpaBie€Ha 10 Xoxy Oypra

x
KOpPMY 1 TIpY CTHCKaHHI HOTO BiJOKPEMIIIOE YaCTKH, SIKi B3a€MOJIIOTH 3 MAJBIEM IO IIUPUHI
nepepizy, a MoTiM MepeKuaae iX Ha BUBAHTAXYBALHUI TpaHcnopTep. B 4-My KBampaHTi 1151
CKJIaJIOBa HAmpaBlieHa MPOTH MMOCTYNAIbHOI IIBHIKOCTI TMOJAI0YOro TpaHCIOpTepa 1 He
BiJJOKPEMITIO€ YACTKH BiJl MOHOJITY, a HaBINAKH BTHUCKA€ iX B TPAaHUYHY 30HY, TaJbMYIOUH
nepeMillieHHs] KopMy B OyHKepi. BTHCHYTI 4YacTKM KOpMY MPOTATYIOTHCS TMabISIMH B
KOPMOBOMY MOHOJITI, TIPU LLOMY BUTpAda€eThcs qoAaTkoBa (Oe3koprcHa) poOora, sika He
3B’s13aHa 3 TPOIECOM BITOKPEMJICHHS 1 JO3YBaHHSIM KOPMY, 30UIBIIYIOUHM €HEPTOMICTKICTh
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npouecy. Kyt obepranns Bana 6iTepa Ha OYaTKy pyWHYBaHHS CTPYKTypa MOHOJITY KOPMY,
KONMBAETHCA B inTepBam 30-154°, mo xapakTepusye HecTabimbHICTh IPOLIECY BiIOKPEMIICHHS
KOPMOBOI MacH OiTEpHUM J03aTOPOM 3 paJialbHUMHU HaJIbISIMU.

Maca xopMy, sKa BiIOKpeMJICHA MaJbISIMU, NEPEMILIYETbCS MiJ i€ BiALEHTPOBOL

cumn P, . TopusonTanbha ckianosa P, BiIIEHTPOBOI CHIIM B 000X KBaJpaHTax HAIpPaBJIEHA

MPOTHU PYXy MOHOJIITY 1 BUKJIMKA€ HETAaTUBHHUM BIUIMB Ha BIJOKPEMJICHHSI KOPMOBOIT MacH BiJl
OCHOBHOT'O MOHOJTITY.

|[ Lm in
l - LC{,’]).
" Lma.r

Pucynok 1 — Cxema B3aemMoii paiaJisHOrO HaJbIlsl rpeOiHKHN OapabaHHOTO OITEPHOrO
J103aTOpa 3 MOPLIE0 KOPMY

—

AHaJIITHYHUHN aHaJI3 Mpollecy MOKa3ye, 10 Jis NaibliB rPeOIHKH IPHU BiJOKPEMIICHHI
Macu KopMy aHaioriuyHa nii kiauHa. Ilporec BitokpemiieHHS KOpMY MOKHA MPEACTaBUTU Y
BUrsai Tpbox ¢a3. Ilepma ¢aza — cTUckaHHA 1 YUIUIBHEHHS POOOYOro IIapy MOHOJITY
KOpMy [0 MaKCHUMajbHOI BU3HaueHOi BenuymHU naedopmarii. JlinsHKA TpaekTopii pyxy
naublsd, Ha AKiM  BiAOyBaeTbCs  CTUCKaHHA  KOPMY, BHM3HAUYa€TbCAd  PIBHAHHIM

o, +o
. 0 v . .
C, = nr'(plT. Jlpyra ¢asza — pyliHyBaHHS MOHOJITY KOpMy, (OpPMyBaHHS Tina
BOJIOUIHHS 1 HWOTO pyX B KOHTaKTi 13 HE YIIUIBHEHUM cepenoBuiieM. Tpers ¢aza —
PO3BaHTAKEHHS MAJIBIIIB TpeOiHKM OiTepa BiJ ChOPMOBAHOI MOPIIiT KOPMY.

TakuMm 4YMHOM, B 3QJIGKHOCTI BiJl KyTa o OOEpTaHHS Baja B IIMPOKHX MEkKax

3MIHIOEThCSI BenuunHa Aedopmarii. MOHOMIT KOpMy CIydyeThes, nedOpMYeTbCs i

. . . T .
PO3PUXIIIOETBCA B TpoIeci HOro BiAOKpeMJIEHHA IITU(GTAMU TpeOiHKH, SKIO o <5 1

. T - .
YIIUTBHIOETBCS  (MIPOJABIIOETHCS) TpHU O 25, o0 TpU MyJIbCYIOUid ToJadi  KOpMy

TPAHCIIOPTEPOM XapaKTepU3ye HECTAOUIBHICTh IMPOIECY BIIOKPEMJIEHHS 1 BIUIMBAE Ha
TOYHICTh, PIBHOMIPHICTb JO3YBaHHS Ta 301JIbIICHHS] €HEPTOEMHOCTI TPOIIECy.
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Jns ominku Butpar eHeprii B IV 1 | kBaagpaHTax po3risiHEMO BU3HAYCHHMA
3piBHOBXCHHUI TIpolec JJ03yBaHHA KopMmy. [loTyxHicTh Ha mpuBOox Bama Oitepa B
3arajlbHOMY BUIVISAZIl pO3paxoBY€eThCs 3a (hOPMYJIOH0:

N=N,+N,+N,+N_, (1)

ne N,, N,, N;, N, — BiAIOBiIHO IOTYXHICTb, IKa BUTPAYa€ThCS HA OMOIAHHS CHII

TEpTA MajbliB TPEOIHKM B MOHOIMITI, JedopMaIlil0 Macd KOPMY MOHOJITY, OTPUMaHHS
KIHETHYHOI eHeprii BiIOKpEMIJICHHS MOPLii KOPMY 1 XOJIOCTUH XiJ] 103aTopa.

[Ipyn BU3HAYEHHI MOTYXKHOCTI OyJia BUKOpHMCTaHa pallioHajdbHa (opmysia akajemika
B.I1. T'opstukina. Cuita onopy naJibliB B MPOLEC] BiTOKPEMIICHHS OPLii KOpMY:

B=/R, )

ne f— koedilieHT TepTs NanbLiB 3 KOPMOM IO TOBEPXHI;
R, — peaxuis MOHOIITY KOpMY.
Cua omnopy Ha CTUCKaHHS 1 YIIIJIBHEHHS KOPMY

P=K-ab, 3)

ne K — nuromuii ortip KOpMy, KU 3a1€KUTh Bil MOJIEKYJISIDHUX CHJT 34CTICHHS YacTOK;

a-b — nyoma nepepizy BiIOKPEMIICHOTO 1Iapy KOPMY Y HaNpsIMKY pyXy MajbIliB.

CknaznoBa cwia P, pyliHye rpaHUYHUI IIap MOHOJITY KOPMY 1 BIIOKPEMIIIOE KOPM,
JI0JTAF0YH OMIp CHJIM 34ETUICHHS YacTOK, SIKUH BU3HAYA€THCS 32 (POpMyIIor0:

B
P,=F, - v, sino, (4)
2m

ne F

num

— IMUTOMAa CHJIa 3YEIJICHHSI YacTOK (BU3HAYAETHCS €KCIIEPUMEHTAIBHO 1 JUIs
. . 2
po3paxyHkiB nipuitmaeTscst F,=450...480 [Ta/m”);

num
L, — HIBUJKICTh PyXy HaJblliB, M/C;

B — mupuna Gitepa, m;

K =F,, -sino — Koe}ilieHT NpONOpLiHOCTI.

lpu a<a, 1 P, <0 cuiy omopy mambiiB P, MOXHAa HE BPaxOBYBaTH, TOMI 3
ypaxyBaHHSM BHUTpAT Ha KIHETUYHY €HEPril0 BIJOKPEMJICHOI TMOPIi KOpMy, 3arajbHa
MOTY’KHICTh Ha MPUBiJ Baja OiTepa cKiajaTUMe:

2
N={"Y% (sina — f,cosa) f —mgug[cos(wt + o) + f, sin(wt + a)] +
r

()
v, Bmrsina  mo
+F, +—C2 b0+ N,
20,
Jie , — KOJIOBA MIBUKICTB PyXy OiTepa, M/c;
/1 — xoediLieHT BHYTPILIHBOTO TEPTS.
Yactorty obepTaHHs OITEpHOTO J03aTOpa BU3HAYAEMO 3 PIBHIHHS:
1 K, K,
n, =30Hv K, . (6)

2 02
. 20 sek
J}sin® ~z ¢
2

ne H —Bucora Gynkepa nosaropa, M;

57



KoncTpyroBaHHs, eKCIITyaTamnisi Ta BUPOOHUITBO CLIBCHKOTOCIONAapChkuX MammmH, 2012, Bumyck 42, yactuna [

/5 — niametp Gitepa, m;

K, — xoediuieHT, AKMi BpaxoBye€ BiICTaBaHHS KOPMOBOI'O MOHOJIITY BiJ] IIBUAKOCTI
PYXY KOHBE€PA;

K ,— cTyninb po3puXJICHHS KOPMY;

K, — xoediuieHT 3alI0BHEHHS OyHKepa;

¢' — KyT BHYTPILIHBOTO TEPTS;

0. — KyT MIX rpeGiHKamu;

Z — KUIbKICTb I'pebiHOoK OiTepa.

TakuM 4MHOM, 3arajbHa MOTYXHICTh IPUBOJY POOOYOro OpraHa poTaliiHoro OiTepa
3aJIeKUTh BiJ Macl KOpPMY, ITUTOMOI CHJIM 3YEIUICHHS YacTOK, Jiamerpa OapabaHa, KOJIOBOT
MIBUIKOCTI pyXy Oitepa, (i3nko-MexaHIYHMX BJIACTHUBOCTEH Marepiany 1 KyTa B3aeMOJii
nayipliB 3 KopMoM. Tomy OiTepHi 103aTOPU-BIIOKPEMITIOBAUl 3 PaJialIbHUMH NAJIBLSAMHU TIPH
MiHIMaQJIBHIN, cepeAHiil 1 MaKCHUMalbHIN Mojavyi HEPIBHOMIPHO MO3YIOTh MaTepiay, a Ha
MIPUBOJI HOro BUTpayaeThCsl OaraTo eHeprii Ha CTUCKaHHA 1 YIIUIbHEHHS KOopMy. Y /103aTOpiB
[13M-1,5, KTY-20.000, ITAK-10 (Ykpaina), C—120 Cynep (Itamis) Ta iH. 3 oqHOCTaIiHHIM
JO3YBaHHSAM CHJIOCY 1 COJIOMH HEpiBHOMIpHICTh mojadi Macu ckmagae 30...59%, a
MOTY>KHICTh BCTAHOBJICHUX IBUTYHIB — 5,2...10 kBT.

Jlns  3MeHIIeHHs BHUTpaT €Heprii 3ampolOHOBaHAa KOHCTPYKLIS MajbIiB 3
TPUKYTHUKOBUM, POMOOBHUIHMM ab0 TOHKUM MPSAMOKYTHHM iX Mepepi3oM 1 MHOXHIUM
pO3TalIyBaHHSIM MANbLiB. 3 ypaXyBaHHAM MaTepialy nanbliB (Koe]imieHT TepTs Mo cTaji
Ut cumocy i cinaxy ¢ =27, comomu 17°), KpUTHUHMIT KyT HAXHITY TANbIB /UTS 39iCy0UNX i
BIJOKPEMITIOIOUHX OiTepiB MpomoHyeThcss BuOMpaTH B Mexax 60...75°. Ile 3aGesmeuye
e(eKTUBHY B3a€MOJIII0 MOXWIMX NaJbLIB 3 MOHOJITOM 1 3MEHIIy€ BUTpPAaTH EHEprii Ta
Koe(illi€eHT HEPIBHOMIPHOCTI MOAaui KOpMY.

[Tpu aHamiTHYHOMY JOCHTIJKEHHI 1 MPOEKTYBaHHI KOHCTPYKIIA aKTUBHOTO OITEPHOTO
7103aTOpa 13 3MIHHUM KyTOM BXOJDKEHHS IMaJIbIIB B MOHOJIIT KOPMY, OyJI0 BCTAaHOBJICHO, 110
npu obepTanHi OiTepa Ha KyT T HaJIbLi B IEPEHOCHOMY PYCl MOBUHHI OyTH PO3TaIlOBaHi Mij

KyTOM % 70 Bici y, MO CBIAYUTH HPO BIAMOBIAHICTE BUMOTAM TEXHOJOTIYHOTO MPOLECY
BHUBAHTAXCHHS KOPMY.

Ha migcraBi MaTeMaTHYHOTO aHAJi3y IUIOCKUX EIINTHUYHUX KPUBUX BHUILOTO MOPSAKY
TaKOMY pyXYy BIJNOBiZat0Th KpHBi 3aBUTKY Ilackamns [2].

[TonoxeHHs1 MmanbLiB Takoro OiTepa BU3HAYAETHCS HANpPSMKaMH pajlyCiB — BEKTOPIB,
K1 IPOBEJIeHI 3 LieHTpa obepTanHs O,. SIk BUAHO 3 PUCYHKA 2, J1is NANIbLs aKTUBHOTO OiTepa

Ha KOPMOBHMH MOHOJIT BiAOYyBaeThCsl NpH MiHIMalbHIA mnopadl nmo ny3i K,K;, a mpu
MakcHMalbHIi — o K, K, Iie 3Ha4HO 301IbIIYy€ IPOIYCKHY CIIPOMOKHICTD 1 IPU3BOAUTH J10

OUTBII TOYHOTO Y3TO/DKCHHS 00’€My BIJIOKPEMIIEHOTO KOPMY 1 PyXy TpaHCHoOpTepa, Mo
MOKpaIy€e piBHOMIPHICTh Mojaadi kopMmy. [lnorma nomnepeyHoro nepepisy mapy Kopmy, sIKAd
BIJJOKPEMIIIOEThCS MANbLsAMU OiTepa, OLIbII CTaOUIbHIMIA 1 TpeAcTaBise COOO0 IUIOILY

1apaloJIiyHOTO CerMeHTa:
R, (1o
) :
F =—| ——-sina |, (8)

me R, — pajiyc yMOBHOrO Kona 3aButka [lackanst, skuii onuCyeThesl KIHISIMU HaIbLiB

oiTepa;
OL— LIEHTPAIBHUHI KYT JyTH B3a€EMOJII MANbLs 3 MOHOJIITOM KOPMY.
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Jlyiss BU3HAYEHHS PEXHMMIB POOOTH PO3POOISEMO KIHEMATUKY pPyXy ILIAHETAPHOTO
Oitepa 3 3MIHHHUM KYyTOM YCTaHOBKM nanbliB (puc.3). IlpuitMaeMo HampsMOK pyxy
KPUBOIINIIA TPOTH TOAMHHUKOBOI CTPUIKM, a OITepHUX TrpaliiH — 3a TOJUHHUKOBOKO
CTPLIKOIO, 10 3a0e3rnmeuye yMOBU BUKOHAHHS TEXHOJOTIYHOTO MPOIECY JAO03YBaHHS KOPMY.
OOGeprannst Ha OiTepHI TPaOJMHHM TEPEHAETHCS 3a JOMOMOTOI0 3y04YacTOro IUIaHETapHOTO
MeXaHi3My, SIKUH CKIIQJa€ThCs 3 ICHTPAIbHOI JKOPCTKO BCTAHOBJICHOI MIECTEPHI, KPi3h SKY
MPOXOUTH 3 3a30pOM Iarda IEeHTPAITBHOTO Baja, JIBOX MPOMIKHUX MIECTEPEHb 1 YOTHPHOX
IIeCTepeHb, BCTAHOBJICHUX Ha Iardax rpa0iiuH.

birepu, siki 00epTaroThCs HAa 3yCTpid MOAAaYl KOPMY, NANBLSAMHU BPi3al0ThCS B KOPMOBY
Macy, pO3pUXIIIOIOTH 1 BIIOKPEMITIOIOTH J030BaHy Macy KOPMY 1 KOJIOBOIO Ta BiAIIEHTPOBOIO
CHJIAMH TICPEKUIAI0Th 11 Ha MOMEPEYHHI KOHBEEP-I03aTOP, 110 3MEHIIIYE BUTPATH CHEPTii Ha
nedopMariiro Kopmy.

YMOBHa yacToTa pyxy O0apabaHa BU3SHAYA€ThCS 3 PIBHIHHSA:

m= 9
-sing'-L-y

Jie g. — CeKyH/IHa 110/1a4a KOPMY OJHUM OiTepoM;

[ — TOBXKMHA MaNbLS;

@ — KyT BHYTpilHBOr0 TepTs crebnosoi Macu (¢ =50...55°);

Y —o0’eMHa Maca KOpMY;

L — nosxuna rpabnun.

[IpoBeneH1 eKkcrnepuMeHTalbHI JIOCHIKEHHS IOoKa3aliH, 110 OJHOCTYINEHEBl OiTepHi
J03aTOpPH 3 3MIHHHM KYTOM BXOJ/KEHHS MalblliB (TUJIaHETapHi) 1 BOCTYIEHEBI J03aTOpU
BiJIMOBITAF0Th 300TEXHIYHUM BHUMOTaM TI0 PIBHOMIPHOCTI JO3YBaHHS KOpMiB (BiamoBigHo 11-
14% 1 6,8-7,2%), 1m0 miaTBeppKye TeopeTuyHi AociimkeHHs (puc.4). JlociimKeHHs: BUTpAT
MOTY>KHOCTI Ha MPHUBOJ OITEPHUX J03aTOPIB MIATBEPIUIIH, 1110 IPH BUKOPUCTAHHI J03aTOPIB 3
pajiaJbHUMHU MalbISIMK BUTPATU MOTY>KHOCTI 30UIBIIYIOTHCS B 2—3 pa3u y MOPIBHSHHI 3
TUTaHETapHUMH OITEpHUMU A03aTopaMu (puc.S).

1

K7
- F
K
K
K
PJF?JJ'J
P{'l'i}
PHFH.\'
Pucynok 2 — Cxema B3aemoii mansIiiB Oitepa 3 Pucynok 3 — KinematndHa cxema IUIaHETaAPHOTO
KOPMOBHM MOHOJIITOM MEXaHi3My MPUBOLY
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Research bitter bayonet of drum portioners coarse and succulent fodder

The technological process of forages batching using blade drum-type portioners with radial and inclined
pins and planetary portioner is investigated and analyzed. The equations for defining mode of operation and
experimental data of work quality and power demand are obtained.
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