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Pedepar:

1.V nucepranii BupineHe HayKOBe 3aBJlaHHS, SIKE HallpaBJleHe Ha MiBUIIEHHS TOYHOCTI BUCIBY Ta iHTeHcUiKkalii
[I0YaTKy BereTallil 0BOUEeBHUX KYJIbTYP LUIJISXOM PO3POOKM KOHCTPYKIii Ta OGrpyHTYBaHHSI KOHCTPYKTUBHO-
TE€XHOJIOTIYHMX [TapaMEeTPiB TiPOITHEBMAaTUYHOIO BUCIBHOTO anlapara TOYHOTro BUCIBY. B nepiomMy po3aii
[IPOBENIEHO aHaJli3 c1oco6iB KOOpAMHALlii pO60YNX OPraHiB B CUCTEMI TOYHOTO 3€MJIEPOOCTBA Ta arapartiB TOYHOTO
BUCIBY, BpaxyBaBIIM iX lepeBaru i HeloJik1u po3po6JIeHO CXeMY TiIpPOITHEBMATUYHOTO anapara TOYHOTO BUCIBY

OBOYEBUX KyJILTYP. B Ipyromy po3zisi HaBe[leHO TeOpeTUYHE OOI PYHTYBAHHS KOHCTPYKTUBHUX, TEXHOJIOTIYHUX Ta



€KCILJIyaTaliliHMX [TapaMeTpiB riIpONHEeBMAaTUYHOrO arapaTa TOYHOrO BUCIBY. T€OpETUYHO BCTAHOBJIEHO, 10
dhopMyBaHHS IICEBIO3PITKEHOT0 Mapy B 3abipHiil kKamepi 3 fiameTpom HaciHHA 1...5 MM BifOyBaeTbCs 3a
niATpYMaHHS IBUIKOCTI BUCXiZHOTO MOTOKY B Mexxax 0,02...0,2 M /¢, BiloBigHO nepepis 3abipHOi Kamepu B
BEPXHIll 4aCTHHI CTAaHOBUTH 331 MM2 B HIKHIN YacTUHI 67 MM2. BrcoTa iCHyBaHHS IICE€BAO3PIIPKEHOrO Wapy
3HAXOJUTHCS B MeXax 56...68 MM 3a IMPUHU 3a6ipHOI Kamepu B Meskax 15...18 MM Ta KyTa Mi>k CTOpOHamu 3a6ipHO]
Kamepu 15°...20°. Po3pob6eHo ¢iznko-mareMaTH4Hy MoJiesib IIpoliecy GOpMyBaHHs IICEBI03PiIPKEHOro apy B
3abipHill Kamepi, sIka J03BOJIsI€ BCTAHOBJIIOBATH KiHEMAaTUYHi IapaMeTpU Pyxy HaCiHVH (BEKTOPU NepeMillieHHS,
IIBAJIKOCTI i IPMCKOPEHHSI). B pe3ysbraTi 4ncebHOro MoeNoBanHs npouecy GOpMyBaHHS IICEBIO3PiAKEHOr0
mapy B 3a6ipHill Kamepi BCTaHOBJIEHO 3aJI€XXHICTh BUCOTH PO3MillleHHSI HaciHHeIIpoBoay h Bin KyTa MiX ii
[TIOBEPXHSAMMU O i TOYATKOBOI WIBUIKOCTI PiiuHU vO. BpaxoBylo4m ornepesHbO BU3HAYEHI Ta IPUNHATI
KOHCTPYKTUBHO-TE€XHOJIOTiYHi apaMeTpu 3a6ipHOi KaMepy PO3MillleHHsI HACiHHENIPOBOAY 3iMICHIOETbCS HA BUCOTI
0,022...0,036 M. YncenpHe MOIEIIOBAaHHSA TEXHOJIOTTYHOIO IIPOLECY 3apsKaHHS HACIHMHY B HACIHHEIIPOBIL,
IIO3BOJIMJIO OTPMMATH 3HAYEHHS MiHIMaJIbHO [OIIYCTHMMOI ITOYaTKOBOI MIBUIKOCTI ITIOTOKY PiiHU Yepe3
rigpoxsanas vt (0,42-1,45 M/c), 110 rapaHTye HafiliHe 3apsyKaHHs HACiHHA 0 HAaCIHHEIPOBOLY
TriJONIHEBMAaTUYHOTO alaparta TOYHOTO BUCIBY. B TpeTboMy pO37isi HaBeIEHO IPOrpamy Ta METOIUKY
€KCIIEpUMEHTAJIbHUX JOCTiIPKEeHb CIIPSIMOBAHUX Ha MOJaJIbllIe BUBYEHHS TEXHOJIOTIYHOTO IpoLecy (POPMYBaHHS
IICEBIO3PiIKEHOT0 Iapy B 3a6ipHiil Kamepi, IOCIigy04Y0ro 3apsiKaHHs HACiHHS Ta PO3IO/AileHHs oro 1o
HACiHHENIPOBOZY, BILJIMBY POOOTY OCHOBHUX BY3JIiB MipOIIHEBMAaTUYHOIO allapata TOYHOr'O BUCIBY HA SIKiCHI
MIOKa3HUKU 110T0 pO6OTH (TPOLYKTUBHICTb, TOUHICTb BUCIBY). /1711 1IbOTO PO3PO6JIEHO 1A0OPATOPHY YCTAHOBKY
TiZJpOTIHEBMATUYHOTO arapara TOYHOTO BUCIiBY Ta EKCIIEPMMEHTAJIbHY CiBaJIKy. 3a pe3yJibTaTaMu IIPOBEJEHUX
IOCJIiIKEHb B YETBEPTOMY PO3ijli BCTAHOBJIEHO, 10 HACIHHS OBOYEBUX KYJILTYP Mae€ Pi3Hi rigpoAvHaMidHi
BJIACTMBOCTI (IapyCHIiCTh, BOJIOTiCTh). [IpoBeeHa rinpocenapaliis J03BoJaINa PO3NOAIIUTY HACIHHS Ha TPYIIU 3
OJIHAKOBMMHU TiIpOIMHaMIYHMMM BJIACTUBOCTSMM i BiIZiTNTH IpopocJe HaciHHS. 3a pe3ysbTaTamMu 1abopaTOPHUX
IOCIIiIPKEHDb CXOXICTb IIPOPOCIIOro HacCiHHA KarycTy ckiana 100 %, tomary 100%, nepiio 98%, 1m0 nepeBuIInIo
[TIOKAa3HUKM CyXOr'0 METOLyY IOCiBY KanycTu Ha 12,3 %, Tomary 16,7 %, nepijio Ha 19,2 %. B pe3ysibrari 3aMO4yBaHHS
CyXOr'0 HaCiHHS OBOYEBUX KYJIbTYP BiZiOyBaeThCs 36iybIIeHHS 06’'eMy B MexXax 1,45...1,96, mo BpaxoBaHO Mpu BUOOPI
po3mipy 6aka. [Iopo3HicTb mapy NpakTUYHO He 3aJIeXKUTD Bifl HAOYXaHHSI HACiHHS i 3HAXOUTHCS B MEXKax O =
0,39...0,41. 3a pesysbTaTaMu AOCHIIPKEHHS ITpoLecy GOpMyBaHHS IICEBLO3PIIKEHOTO APy B 30ipHiN Kamepi
BCTaHOBJIEHO, 110 /7151 3abe3nedeHHs HaliliHO1 po6OTH BUCIBHOTO anaparta KOHIeHTpallisl HaCiHHs OBHHHA
3HaxopuTHcs B Mexax ku = 0,21...0,65 1/mi1. BukopucTtaHHs peryysiTopa BUTPaTH LUPKYJLILIHHOTO Hacoca
II03BOJIsIE 326€3MeYnTH MiATPUMaHHS 3aJJaHOTO 3HaYeHHS KOHIIEHTpallii HaCciHHS He 3aJIeXXHO Bifl PiBHS 3alTOBHEHHS
HUM 6aka. 3a pe3yJibTaTaMu 6araTo(pakTOPHOrO €KCIIEPUMEHTY BCTAHOBJIEHO PalliOHaIbHI 3HAYEHHS]
TEXHOJIOTIYHUX NTapaMeTPiB riIpONHEBMATUYHOrO anapata TOYHOro BUCIBY: YacTOTa BUCIBIB B = 4,8 I'll, TUCK
HagnyBy Prap = 0,348 MIla, koHueHTpauis HaciHHA kH = 0,45 1/MJ1 32 IKMX OTpUMasIy HalBUIlle 3HAYEHHS TOYHOCTI
BUCiBYy 95,3 %. ['ifponiHEBMaTUYHMI anlapaT TOYHOIO BUCIBY IIPOPOCJIOrO HACIHHSI OBOYEBUX KYJIBTYP,
BCTAHOBJIEHU! Ha pami 6a30B0i ciBasiku KieH-1,8 npoimos BUpoOHUYY anpoballiio. [10J1b0BUMH LOCIIIPKEHHSIMU
BCTaHOBJIEHO, 1110 32 PaliOHaIbBHUMU KOHCTPYKTUBHO-TEXHOJIOTITYHUMY ITapaMeTpamu KoedilieHT Bapiarii
PO3II0JiNIeHHs] POCJIVH B PSIIKY Ha IOCiBi TOMaTy «AcTepoiny 3meHmuBcs Ha 10,6% B OpiBHSIHHI 3 6a30B0I0
ciBasiko1o Kien-1,8 i ckinas 23,6%. SIK pe3ybTar 3p0CTaHHs CXOXKOCTI HaciHHA 10 93% Ta IpupicT BpoXKalo TOMAaTiB
Ha 66 11/ra. EKOHOMIUHUI1 e(EeKT Bifl BUKOPUCTAHHS CiBaJIK1 3 pO3POOJIEHUM TiPOITHEBMATUYHUM arapaToM

TOYHOTO BUCIiBY Ha I10CiBi TOMaTy «AcTepoin» ckiuas 11,3 Tuc.rpH/ra.

2. In the dissertation the scientific problem which is directed on increase of accuracy of seeding and
intensification of the beginning of vegetation of vegetable cultures by development of a design and a
substantiation of constructive-technological parameters of the hydropneumatic device of exact seeding is solved
In the first section the analysis of ways of coordination of working bodies in system of exact agriculture and
devices of exact sowing is carried out, taking into account their advantages and lacks the scheme of the
hydropneumatic device of exact sowing of vegetable crops is developed. In the second section the theoretical
substantiation of constructive, technological and operational parameters of the hydropneumatic device of exact



seeding is given. It is theoretically established that the formation of a fluidized bed in the intake chamber with a
seed diameter of 1... 5 mm occurs while maintaining the upward flow rate within 0,02... 0,2 m / s, respectively, the
cross section of the intake chamber in the upper part is 331 mm2 in the lower part 67 mm2. The height of existence
of the fluidized bed is in the range of 56... 68 mm with the width of the intake chamber within 15..18 mm and the
angle between the sides of the intake chamber 15°... 20 °. A physical and mathematical model of the process of
formation of a fluidized bed in the intake chamber has been developed, which allows to set the kinematic
parameters of seed movement (vectors of displacement, velocity and acceleration). As a result of numerical
simulation of the process of formation of the fluidized bed in the intake chamber, the dependence of the height of
the seed tube h on the angle between its surfaces o and the initial velocity of the liquid vo is established. Taking into
account the previously determined and accepted design and technological parameters of the intake chamber, the
height of the seed line is within 0,022... 0,036 m Numerical modeling of the technological process of loading seeds
into the seed line allowed to obtain the value of the minimum allowable initial flow rate of liquid through the
hydraulic valve vt (0,42-1,45 m/s), which guarantees reliable loading of seeds to the seed line of hydropneumatic
precision seeding. The third section presents the program and methods of experimental research aimed at further
study of the technological process of formation of the fluidized bed in the intake chamber, subsequent charging of
seeds and its distribution through the seed line, the impact of the main components of the hydropneumatic
apparatus . For this purpose, a laboratory installation of a hydropneumatic precision seeding apparatus and an
experimental drill have been developed. According to the results of the research in the fourth section it is
established that the seeds of vegetable crops have different hydrodynamic properties (sail, humidity). The
hydroseparation allowed to divide the seeds into groups with the same hydrodynamic properties and to separate
the germinated seeds. According to the results of laboratory studies, the germination of germinated cabbage seeds
was 100%, tomato 100%, pepper 98%, which exceeded the dry method of sowing cabbage by 12,3%, tomato 16,7%,
pepper by 19,2%. As a result of soaking the dry seeds of vegetable crops, the volume increases in the range of 1,45...
1,96, which is taken into account when choosing the size of the tank. The porosity of the layer is almost
independent of seed swelling and is in the range of o = 0,39... 0,41. According to the results of the study of the
process of formation of the fluidized bed in the collection chamber, it was found that to ensure reliable operation
of the sowing machine, the seed concentration should be within ku = 0,21... 0,65 1/ml. Use of the regulator of a
expense of the circulating pump allows to provide maintenance of the set value of concentration of seeds
irrespective of level of filling by it of a tank. According to the results of a multifactorial experiment, rational values
of technological parameters of the hydropneumatic apparatus of precision seeding were established: seeding
frequency fB = 4,8 Hz, supercharging pressure Puan = 0,348 MPa, seed concentration kx = 0,45 1/ml at which the
highest value of seeding accuracy was obtained 95,1 %. The hydropneumatic device of exact seeding of the
germinated seeds of vegetable cultures established on a frame of the basic Klen-1,8 seeder passed production test.
Field studies have shown that the rational design and technological parameters of the coefficient of variation of
plant distribution in the row on the tomato crop "Asteroid" decreased by 10,6% compared to the base seeder Klen -
1,8 and amounted to 23,6%. As a result, the seed germination increased to 93% and the tomato yield increased by
66 c/ha. The economic effect from the use of a seeder with a developed hydropneumatic device for precision
seeding on tomato sowing "Asteroid" amounted to 11,3 thousand UAH /ha.
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