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BTpaTu ruuku yKpoBOro Oypsiky pOTOPHUM
TUYKOPI3aJIbHUM anapaTom

AHATITHYHO TOCTIIKEHO BTPATH THYKH LIyKPOBOTO OYPSKY IPU KOJMBAaHHAX POTOPHOTO
THYKOPI3aJIbHOTO anapary y Mo3I0BKHBO-BEPTUKANBHIHN TUTOMIHHI, IO 3IiHCHIOE CYIIUTBHUH 3pi3 3eTICHOT MacH
OypSIKOBOTO TTOJIA.

BTPATH T'HYKHU, HEPIBHOMIPHOCTI 110151, KOJMBAHHS FMYKO 30UPaJBLHOI0 anapara

Beryn. Bracnigok HepiBHOCTEH  OypsIKOBOrO IMOJIE  BHHMKAIOTh — KOJIMBAHHS
ITMYKOPI3aJbHOTO anapary poTOpHOro TUILY, SIKUHM 31MCHIOE CyLIbHE Oe3KOMipHE 3pi3yBaHHS
THUYKH IPU pycl THYKO30MpaIbHOI MAIIMHU B3JIOBXK PAJKIB KOPEHEIUIOAIB IyKPOBUX OYpPSIKIB.
3a3Ha4yeHi KOJIMBAHHS BUKIUKAIOTh HEPIBHOMIPHE 3pi3aHHS TMYKU 110 BUCOTI HaJ MOBEPXHEIO
TOJIOBOK KOPEHEIUIOJNIB, IO MPHU3BOAUTH JO 3HAYHUX BTpAaT TMUYKW INpH i1 30upaHHI Ta
BUKJIMKAIOTh HU3KY SIKICTh KOPEHEIUIOAIB IIYKPOBUX OYPSKIB MPH MOCTIAYI0UOMY 1X 30MpaHHi.
Tomy omiHKa IUX BTPAT € AOCUTh aKTYaJIbHOIO.

Merta pocaigxenns. Po3poOka MeToay aHaJIITUYHOIO BU3SHAYEHHS BTPAT THYKU IPHU ii
3pi3aHHI THYKOPI3aJIbHUM arapaTroM, 1[0 BUHUKAIOTh BHACIIAOK KOJMBaHb I'MYKOPI3alIbHOTO
armapatry pOTOPHOTO THIY IPH Pyci TMYKO30MpPajIbHOI MAIIMHU MO HEPIBHOCTSIX IMOBEPXHI
TOJISI.

MeTtoauka gociigkenb. MeToauka AOCHiIKeHb 0a3yeThCs Ha aHami3l HaKIaJdaHHA
KOCUHYCOIZIM KOJINBaHb TMYKOPI3aJbHOIO amapaTy 1 KOCHHYCOIIM HEpIBHOCTEW IOBEPXHI
IpyHTy. [Ipndomy, HakJIagaHHs 3a3HaYEHUX KOCHHYCOIl BUBYAETHCS AT pALY 3HaYEHb 3CYBY
(a3 KoIMBaHb TMYKOPI3aJIbHOTO amapaTy, OCKUIBKH BiJl LIbOTO 3aJIKUTh BUCOTA 3Pi3y THUKH
Ha/l TIOBEPXHEIO T'OJIOBKM KOPEHEIUIONy, a B KIHIIEBOMY pe3yJbTaTi i BTpAaTH TMUKUA HpH i1
30HupaHHi.

Jlana mMeTonuKa J1a€ MOKJIMBICTh 3 BpaXyBaHHSIM arpoTeXHIYHUX BUMOT J10 30MpaHHS
TMYKM aHAJTITUYHO BHU3HAYUTH MIHIMAIbHY BHUCOTY PO3MIIICHHS TMYKOPI3aJbHOTO amapaTy
Ha/l IOBEPXHEIO IPYHTY 3 METOI0 3a0e3MeUeHHs] HOPMAJILHOTO 3pi3y IOJIOBOK KOPEHETIOIB.
[Ipu pOMy aHATITUYHO BH3HAUEHO PIBEHb HAMHIKYOTO 3pi3y, SIKUM MOXKE MaTH MICIEe MPH
TaHuX KocuHycoigax. OTpuMaHi aHaJNITAYHI BUpPa3W TOKJIAJICHI B OCHOBY pPO3paxyHKy Ha
I[TEOM BTpaT ruyku npH ii 3pizaHHi F’MYKOPI3aJIbHUM arapaTtoM B 3aJIe)KHOCTI Bij 3CyBYy (a3
KOJINBaHb THMYKOPI3aIBHOTO amapary. Takui po3paxyHOK JacTh MOXIIMBICTH 32 JOIOMOTOIO
I[IEOM noOGynyBatu rpadik 3a3HauyeHOi 3aJeKHOCTI 1 BU3HAUYUTH 3HAYCHHS 3CyBYy (a3
KOJIUBaHb, MIPH SKUX BTPATU TMYKU OyIyTh MiHIMATbHUMH.

OcHoBHMI 3MicT gocaimxenHst. [Ipy qocmimkeHH1 1aHOT TPOOIEMH CITiT PO3TIISIHY TH
JIBa MOKJIMBHX BHIIAJKU:

— HepUIMii BUMNAJOK — HEPIBHOCTI TPYHTY pPO3TALIOBaHI y MUKPALASIX, @ Yy CaMHUX
PsiIKax rOJIOBKM KOPEHEIUIO/IB 3HAXOAAThCS Ha OIHAKOBOMY PiBHi;
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— IpyTUil BUTIAJIOK — HEPIBHOCTI TPYHTY PO3TAIIOBAHI K Y MUKPSAISIX, TakK 1y psIKax,
a TOMY TOJIOBKM KOPEHEIUIOAIB 3HAXOJAThCA Ha PI3HIM BHUCOTI HaJ YMOBHOIO IMOBEPXHEIO
oJIs1.

bynemo BBaxkatu [l], 110 HEpIBHOCTI TPYHTY 3MIHIOIOTHCS 33 KOCHHYCOiJaJbHUM
3aKOHOM HACTYITHOTO BUTJISIAY:

Yo =h, cosz—nx , (D
l3

ne [, — mepioa KOCUHYCOiU HEPIBHOCTEH IPYHTY;

h, —aMILTITyJa HEPIBHOCTEN IPYHTY.

3rifHO eKCHEepHUMEHTAIBHUX JOCHiKeHb [2] mepiox KoJMBaHb LEHTpPAa Mac
THYKOPI3aJbHOTO amapaTy MNpHOIM3HO y JBa pa3d MEHIIMKA 3a TepioJ] KOCHHYCOiIH
HEPIBHOCTEH TPYHTY.

TakuM 4YHMHOM, MOXKHA BBaXKaTH, WIO KOJHMBAHHS THUYKOPI3aJIbHOI'O amapary
3MIIACHIOIOTHCS 3a 3aKOHOM:

4n
v, =h,cos—x, 2)
l3

ne h, — aMIuTiTYa KOJIMBaHb THYKOPI3aIbHOTO anapary.

Hexait nani H — BHcOTa pO3MIIEHHS T'MUYKOPI3aJdbHOTO amapaTy HaJ yYMOBHOIO
noBepxHero noiisd. PosriisHeMo couatky nepuvii Bunaznok (puc.l). OueBuaHo, 10 B TaHOMY
BUMNAJIKy KOCHHYCOila KOJMBaHb TMYKOPI3aJbHOIO amapary 3HaXOAWUThCS BUILE YMOBHOI
MoBepxHi MoJs (0oci x) Ha Benu4uHy H .

y

X

4

Pucynoxk 1 — Bucora 3pi3y TM4KH B 3aJIeKHOCTI BiJl pO3TaIlyBaHHS KOPEHEIUIOLY
3 ypaxyBaHHSM HEPIBHOCTEH IPyHTY

Kpim Toro, HeoOX11HO TaKOX BpaxyBaTH KOCHHYCOily HEPIBHOCTEH IPYHTY.

B pesynbrari Bucota B 3pi3y TMUKH HaJ MOBEPXHEIO IMOJIS JUISi KOPEHEIUIONy, IO
3HAaXOJIUTHCS Ha BicTaHi x BiJ Touku O, Oyle TOpiBHIOBATH:

10



KoncTpytoBaHHs, ekcIITyaramnisi Ta BHPOOHUITBO CLTBCHKOTOCIONAapChKkuX MammuH, 2012, Bumyck 42, yactuna 2

B=y+H+y,
a6o, BpaxoBytouu Bupas# (1) i (2), matumemo:
2 4
B=h, cos—nx+H+h1 cos—x. 3)

3 3
Jis  po3MillleHb KOPEHEIUIOMiB, IOKa3aHMX Ha puc.l, 3a3HadeHa BUcCOTa Oyle
JIOPIBHIOBATH:
npu x=0: B=h,+H +h;

npu x:l—3: B=H-h;

4
IpH x:%: B=-h,+H+h,;
npu x:%: B=H-h;

npu x=10: B=hy+H +h,.
SIkmo BpaxyBaTtu, IO TOJOBKAa KOPEHEIJIOAY 3HAXOIUThCS BHILE YMOBHOI MOBEPXHi
I0JIS1 HA BEJINYMHY /1, , TO BUCOTA 3AJIMLIKIB FMUKHU JUI KOpEeHeIuIoay Oyze 10opiBHIOBAaTH B —
hy .
Y Ounbll 3aradbHOMY BHIAAKY, HpU 3MilIeHHI (a3 KOJIMBaHb THYKOPI3aIBHOTO

I .
amaparty Ha gesike yucio p| 0< p < 5 3ayIexKHICTh (3) HaOy1e BUTTISY

2n 4n
B=hy,cos—x+H +h cos| —x—p|. “)
13 13
Posrasaemo nani apyruii BUnagok (puc. 2).
OCKUIbKH TOJOBKH KOPEHEIJIO/IB pO3TalllOBaHI Ha KOCHHYCOI/lI HEepiBHOCTEH IpyHTY,
TO BHCOTa HE3pi3aHOI TMYKU JUIsI KOPEHEIUIOAY, 110 3HAXOAUThCS Ha BIACTaHI X BiJ TOYKH
O, Gyzne IOpiBHIOBATH:

4n 2n
B=H+h cos—x—h,cos—x. 4)
l; l;
Hanpukiian, 11st po3MilleHb KOPEHEII01y, TIOKa3aHUX Ha PUC.2, MaTUMEMO:

npu x=0: B=H +h —hy;

npu x:I—3: B=H—-h;
4

npu x:%’: B=H+h +h,;
3l

pu x=T3: B=H-h;

npu x=10: B=H+h —h,.
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y

X
X
Pucynox 2 —Bucorta 3pi3y rMUKH B 3aJI€KHOCTI BiJf pO3TaNIyBaHH KOPEHEILIOLY
Ha oci JX 3a yMOBH, 1110 TOJIOBKU KOPEHEILIO/IIB PO3TALIOBAH] HA KOCHHYCOi/i HEPiBHOCTEH TPYHTY
[Tpu 3MmimieHH1 a3 KoJuBaHb TMUKOPI3aIbHOTO anaparty Bupas (5) HalOyne BUIIIALY:
4n 2n
B=H+h,cos| —x—p |—h,cos—x. (6)
/ [

3 3

BusHaunMo nani MiHIMadbHY BHCOTY PO3MIIIEHHS THYKOPI3aJILHOTO arapaTry Haj
MIOBEPXHEIO0 TPYHTY 3 METOI0 3a0e3NedeHHs] HOPMaJIbHOIO 3pi3y T'OJIOBOK KOPEHEIUIOAIB. 3
BpaxyBaHHSAM arpOTEXHIYHMX BHUMOT HEOOXiIHO, 1100 BHCOTa B 3pi3y TMUKH HaJ MOBEPXHEIO
I'PYHTY 3aJI0BOJIbHSAJIA HACTYITHUM yMOBaM:

he +22B>h, —(A, +A,), (7
ne h, —BUCOTa PO3MILLIEHHS KOPEHEIUIONY HaJl pIBHEM I'PYHTY;
A, — TOBIIMHA 30HU CIUITYUX BIYOK;

A x — TOBIIHMHA 30HHM KOPOHKH KOPCHCILIOAY .

Po3mimieHnHs KOpeHeIuioay y IpyHTi Ta 3a3Ha4YeHl apaMeTpH MoKa3zaHi Ha puc. 3.
OckiIbKM HM3BKUHM 3pi3 HeOakaHWil uepe3 HaAMIpHY BTpaTy LyKpY, TO MpUHMEMO
KpaifHI0O yMOBY HOPMaJILHOTO 3pi3y:
B=h,—(A; +Ay). (8)
SIKmo KOCHHycoiZa KOJMBaHb T'HYKOPI3aJBbHOIO —amapary 3MilleHa BiJHOCHO

. . : [
KOCHHYCOIJIM 3a3HaUY€HUX KOJIMBaHb, I0Ka3aHOI Ha pUc.l, BI1iBO a00 BIPaBO HA BEIMUUHY 23 ,
L
2
B=H-h +h,. ©)

TO HalHMKUUH 3p13 KOPEHEIUIOAY BIIOYIEThCS Y TOULI X =—, IKUW OyJie TOpIBHIOBATH:
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Pucynok 3 — OcHOBHi mapamMeTpy KOPEHEIIOAY IyKPOBOTO OypsIKy

Ile B3arami HaWHWXKYUK 3pi3, KU MOKE MaTH MiCIle TpU JaHUX KocuHycoimax (1) i
).

[TincraBnsroun Bupas (9) y Bupas (8), oTpuMaeMo:

H—h~hy=he (A +Ay),
3BIIKM BU3HAYA€EMO JOMYCTUME PO3MIIICHHS] THYKOPI3aIbHOTO anapary HaJ piBHEM TPYHTY 3
YMOB HOPMAaJILHOTO 3pi3y:

H=hy+h+h,—(A,+A, ). (10)

[Ipu orpumaHoMy 3HaueHHI H Hi OJMH 3 KOPEHEIUIOAIB HE 3a3HA€ HU3BKOTO 3pi3y,
MpOoTe 3HAYHA YacTHHA KOPEHEIUIONIB MOXKE 3a3HaTh BHUCOKOTro 3pi3y. OdYeBHAHO, IO
3MEHIIICHHS BUCOKOTO 3pi3y MOXKHA JIOCSTTH 3a PaxXyHOK 3MeHIIeHHs BenuunHn H . OjHak,
MPU LbOMY 3 SBISTHCS KOPEHEIUIOAM 3 HU3BKUM 3pi30oM. SIKIO, HANpPUKIAJ, BeTuuuny H
3MEHIINTHU Ha BEJIMYUHY /1, TOOTO SKIIO

H=h+h.—(A+A,), (11)
TO JIESIKI KOPEHEIIOIy MAaTUMYTh HAMHMKYUIN 3pi3, 110 BUBHAYAETHCA BUPa3oM (9).

Ile came Ti KOpeHemyogu, Mpu OOpi3aHHI SKUX T'HYKOPI3aJbHUI amapar Oyne
3HAXOJIUTHUCH, 32 PAXYHOK HEPIBHOCTEH IPYHTY 1 KOJMBAHb CAaMOT'0 THYKOPI3aJIbHOTO anapary,
y HaI/IHI/I)K‘lOMy nonokeHHl. OueBUIHO, M0 TaKUX BHUMAJKIB Oyne Hebarato, a oTke 1
KOPEHEILIO/IB 3 HU3bKUM 3pi3oM Oyje HeOaraTo. ToMy aiis IPOBEACHHS PO3PAaXyHKIB BTPAT
TUYKH MPUHMEMO BUCOTY YCTAHOBKHM Pi3ajbHOIO amapary, 110 BU3Ha4YaeThes 3 Bupasy (11).
3BUYAHO, KO B3ATH 3HaueHHs: H Menie (11), To 4McI0 KOPEHETIIONIB 3 HU3BKUM 3pPi30M
3HA4YHO 3POCTE.

3riano [3] npuiimemo 4, =1,8...5,0 (cm); A, =0,8...2,14 (cm); A, =1,32...1,62 (cm).
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[TincTaBnsdroun HalMeEHIII, cepe/iHi Ta HAWOUIbII 3HAYeHHs JaHUX BEIMYUH y BHUpA3
(11), orpumaemo H =3,68 cm, H=4,46 cm i H = 5,24 cM BiJIIOBITHO.

Ormxe, TIpu TPOBEACHHI uucenbHUX po3paxyHKiB Ha [IEOM HeoOXimHO 3amaBaTH
3HaueHHs H , 10 3aJ0BOJIBHSE YMOBI:

H >3,68 cm.

[lepexonuMo manmi o0 pO3paxyHKY BTpaT TMUKH MHpU il 3pi3aHHI THUKOPI3albHUM
anmaparoM. byaemo BBaxkaTH, 110 HAa OJHOMY IIOTOHHOMY METpi psiIKa PO3TAIIOBaHO 6
KOpEHeIIo1iB. BucoTy 3pidy B, KOXXHOro KOpEHEIIoQy MipaxoBy€eMO 3TiHO BUpasy (4),
Mi/ICTaBIISIFOYN 3HAYCHHS HOTO KOOPAWHATHU X, , IPHUOMY X,,, = X; + A,

ne A —BiAcTaHb MDK  CYCIIHIMH  KOpPEHEIUIOAAMHU  I[yKpOBOro  OypsKy,
x;=0, A=20cm, i=1,2,3,...,6.

Jlanuii po3paxyHOK HPHUBOAMMO MJi KOKHOTO 3 HACTYMHUX 3HAa4YeHb 3CyBY (a3
KOCHHYCOIHM KOJMBaHb THYKOPI3aILHOTO anapary:

P=0;P, =P +0,05/;1,=50cm; k=12,...,11.

Jaui, BBakatoun (opMy 3pi3aHOr0 IMyYKa TMYKHA 3PI3aHUM KOHYCOM, IS KOYKHOTO

KOPCHCIIOAY 3HAXO0AUMO 00'eM TM4YKH, 11O 3aJIHUIINIACh micas 3pi3aHH${Z
1

— 2 2 .
V.= gn(Bi —hK)[rr] + VT, + rm], (l = 1,2,...,6),
Je 7y, — pajlyc HUKHbOI OCHOBH KOHYCa 3p13aHOr0 My4yKa TMYKH;
7r, — palilyc BEpXHbOI OCHOBU KOHYCa 3p13aHOT0 MyYKa T'MYKH.
Toni Maca 3aJIMIIIKIB THYKH JJIs1 KOXKHOTO KOPEHETUIoAy Oyie TOpiBHIOBATH:
m=yV,  (i=12,.,6),
Jie Y — cepelHs IIUIbHICTh 3p13aHOr0 My4Ka T'MYKH.
3aranpHa Maca He3pi3aHOi TMUKM Ha OJJHOMY ITOTOHHOMY METpi Oy/ie TOpiBHIOBATH:

6
m3ae = Zmi :
i=1

[Ticast 1bOro BU3HAYAEMO, CKITBKM BIJICOTKIB THYKH 3aJHUINAETHCS HA OJHOMY
MTOrOHHOMY METPI IMICJIS 3pi3aHHs THYKO30MPATTEHOI0 MAIIUHOKO:

g =" 100%
r

ne O, —Maca ImydYKa THYKH, [0 3HAXOAUTHCSI Ha KOPEHETJIOA1 10 3pi3aHHS.

Jlanuii po3paxyHOK MPOBOAKUMO ISl KOSKHOTO 3 BUIIIE 3a3HAYCHUX 3CYBIB (a3.

Jani s po3paxyHKy npuitmMaemo 3rigso [3]:

roo=3cm, 1, =6cm, y=0.152/cn’, O, =5002.

Ha mincraBi mpoBeneHnx pospaxyHkiB Ha [ITEOM orpumani rpadiku 3ajexHOCTI
BTpAT I'MYKHU BiJl 3HAYCHHS 3CYyBY (a3 KOJIMBaHb TMUKOPI3aIbHOTO arnapary, siki MpeacTaBieHi
Ha HACTYIHUX pHUC. 4.
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PucyHoxk 4 — 3ayexHOCTI BTpaT I'MYKH Bijl 3HAYCHHS 3CyBY (a3 KOJMBaHb THYKOPI3aJIbLHOTO arapaTy

BucnoBku:

1. Po3pobiiena MeTo/IMKa aHaJITUYHOTO BU3HAYEHHS BTPAT TMYKH 3 BpaxyBaHHSAM
KOJIMBaHb THUKOPI3alIbHOTO amapaTy 1 HepiBHOCTEH IPYHTY MpH 30MpaHHI TMYKU IIyKPOBHUX
OypsIKiB THYKO30MPATHHOIO MALITHHOIO.

2. AHaliTUYHO  BHM3HAU€HE  MIHIMQJbHE  3HA4YCHHS  BHCOTH  PO3MIIICHHS
TMYKOPI3aJIbHOTO anapaTy HaJl MOBEPXHEI0 I'PYHTY 3 BpaXyBaHHSIM arpoTEXHIYHUX BUMOT JI0
30UpaHHs THYKH 1 32a0€3MeUCeHHS HOPMAIBHOTO 3Pi3y TOJIOBOK KOPEHETIONY .

3. Ilposeneno po3paxyHok Ha [IEOM 1 oTpumMaHo rpagik 3a1exHOCTI BTpAT THYKH Bij
3HAYEHHS 3CYBY (pa3 KOJIMBaHb TMYKOPI3aIBHOTO amapary, M0 Ja€ MOXKJIUBICTh BU3HAYHTU
OTpUMaHe 3HaueHHs 3CyBY (a3, MpH sIKOMY BTPATU TMYKU OYyTh MiHIMaJIbHUMH.
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H.TI'onosau, B.Ilpucsichuiil
IloTepu 60TBBI caxapHO# cBeKJIbI POTOPHBIM 00TBOPEKYLIMM allAPATOM

AHaNUTHYECKH UCCIIEI0BaHbl IOTEPH OOTBBI CaXxapHOI CBEKJIBI IIPH KOJICOAHHUSX POTOPHOTO
60TBOYOOpPOYHOTO armapaTa B MPoI0JIbHO-BEPTHKAIBHON INIOCKOCTH, KOTOPBIH OCYIIECTBISIET CIUIOIIHOM cpe3
3€JIEHON MacChl CBEKJIOBUYHOTO TIOJIS.

L Holovach , V. Prysyazhnyi
Analytical definition of losses of a tops of vegetable at device fluctuations which cuts off a tops of
vegetable of a sugar beet

Are analytically investigated the losses of the vegetable tops of sugar beet with the fluctuations of the
rotary apparatus in the longitudinal- vertical plane, which accomplishes continuous shear of the foliage of beet-
root field.
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Hayionanvnuii naykosuii yenmp «IMECI»

AHaJITUYHE BU3HAYECHHS IUHAMIYHUX TEILUIOBOJIOTICHUX
PEKHMMIB 3€pHOCYIIAPOK Oe3mepepBHOT Aii

OTpuMaHO aHAJNITHYHI 3aJeKHOCTI I BU3HAUCHHS IapaMeTpPiB TMpOIEeCy CYIIHHA Ha BHXOMII
3ePHOCYILIAPKH.
MaTeMaTHYHa MOJe/Ib, CHCTEMH aBTOMATHYHOI0 KepyBaHHs, CYIIiHHSA 3epHa

CytHicte mnpoOjemu. IIpouecu TepmMooOpoOKM 3epHa 1 HaciHHA (HONEpegHe
HArpiBaHHs, CYIIIHHS, OXOJIOJDKEHHS) B TIOTOYHHUX JIHIAX TMiCIs30upanbHOi  00poOKH
CYHpPOBOKYEThCS 3HAYHMMH 3aTpaTaMH €HEprii, SKi CyTTEBO 30UIBIIYIOTH COOIBAPTICTh

MPOIYKIII.
© B.I. Koros, P.A. Kaniniuenko, M.1. Jlinynos, 2012
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