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1. HaYKOBi OCHOBHU Hi,ﬂBI/II_U,eHHH ereKTMBHOCTi p060TI/I 3€PHOBUX ciBajiok 3dCTOCYBAHHAM ITHEBMATUYHUX BHCIBHUX
[IPUCTPOIB AVCKPETHOI Aii

2. Scientific bases of increase of grain seedersn efficiency of work by application of pneumatic sowing devices of
discrete action

Pedepar:

1. B pucepTauii BUpilleHO KOMILIEKCHY HayKOBO-TEXHIYHA NIpobJiema MiJiBULIEHHS e(EeKTUBHOCTI POOOTH 3€PHOBUX
ciBaJIOK, IO BKJIOYA€ B cebe HACTYIHI CKJIaIoBi: MOKpalleHHs! eHeproedeKTUBHOCTI pob0YO0ro NpoLecy BUCIBHUX
CHCTEM, 3HIDKEHHS MaTePiaJIOMiCTKOCTI 1 TATOBOTO OIOPY CiBaJIOK HAa OCHOBI 3aCTOCYBaHHS ITHEBMAaTUYHUX
BHCIBHUX IIPUCTPOIB IUCKPETHOI Aii 3 eleMeHTaMy CTPYMUHHOI TEXHIKHY, a TAKOX yJIOCKOHAJIEHHS 3aC00iB
aBTOMaru3alii Ta inpopmarusaii npouecy BUCiBy Ha OCHOBI MEXaTPOHHOTO MifXoay. BcTaHOBIIEHO, IO

[IepCIIEKTUBHMUM HaIIPSIMKOM MiJIBUIIIEeHHS €PEeKTUBHOCTI TEXHOJIOTIYHOI0 IPOLIECY BUCIBY € I0r0 IPUHIMIIOBA



CTPYKTYpHa 3MiHa Ha OCHOBI 3aCTOCYBaHHS BEIOJIbHOI'O AUCKPETHOTO IIPMHLUITY Aii BUCIBHUX NPUCTPOIB,
MIOB'S3aHUX THYYKOIO TUCKPETHOIO CMHXPOHI3alli€lo 3 IEPEMIllIeHHSIM MOCiBHOI MamuHuU. [Ipy IbOMYy IUCKpETHUN
IIPUHLMII Aii BUCIBHUX IIPUCTPOIB J03BOJISIE ONTUMI3yBaTU €HEPTrOCIIOXKUBAHHS Ta 6i/bll ePEeKTUBHO 3[iICHIOBATU
aBTOMAaTHU3alil0 pobo4oro NpoLecy, Ha BiiMiHY Bijj aHaJIOTOBOrO IPUHLUITY Aii TPaAULiMHUX BUCIBHUX CUCTEM.
3ase>xxHOCTI, BUSIBJIEH] B pe3yJIbTaTi aHali3y i 0OpOOKY aHUX, 10 XapaKTepU3yI0Th pOOOTY 3€PHOBHUX CiBaJIOK,
IO3BOJIMJIN OOI'PYHTYBATH KOMIJIEKCHUI yHiBEepCasbHUI KpUTEpill e(peKTHBHOCTI 3aCTOCYBaHHSI [I0CIBHUX MallliH,
SKUI IpefCTaBIsie COO0I0 NapaMeTPUYHE CIiBBiHOIEHHS, 1[0 BU3Ha4Ya€ €(PEKTUBHICTh BUPDOOHUIITBA Ta
eKCIyaTalii 3epHOBUX CiBaJIOK Ha OCHOBI PalliOHaJIbHOrO BUKOPUCTaHHA eHeprii. CliBBiIHOLIEHHS BUTPAT €HEPTii,
BHPaXX€HUX [TUTOMUM TSATOBUM OIIOPOM, 10 IIPOIYKTUBHOCTI, 260 BUTPAT 10 €(PEKTHUBHOCTI, [T0Ka3y€e IOPiBHSJIbHY
eeKTUBHICTb NOCiBHOI MamuHu. [ToKa3aHo, 0 6i/IbIIICTh iICHYIOUMX TEXHIUHUX 3aC00iB 1 epeHIiloBaHHsI HOPMU
BUCIBY € CTPYKTYPHO HaJINIIKOBUMH, 3 HETAaTUBHMM [1I0Ka3HMKOM (DYHKIiOHAJIbHO-CTPYKTYPHOI iHTerpaii Ta
HEPiBHOMIPHMM PO3MOiIoM (PYHKIIOHAJIBHOTO HaBaHTaXXeHHsI. HasgBHICTh HaIMIIKOBUX GJIOKIB TPU3BOAUTD 10
3HIDKEHHS HaJiltHOCTI i TOYHOCTI QYHKIIOHYBaHHS CUCTEM aBTOMaTU3allii, IoripiieHHs iX MacorabapyuTHUX i
BapTiCHUX NIOKa3HUKIB. JloBeieHa HEOOXIAHICTb MOJIINIIEHHS [T0Ka3HUKa (PYHKIiOHAJIbHO-CTPYKTYPHOI iHTerpauii Ta
po3moziny (pyHKLUiOHAIbHOIO HABAHTA)KEHHS B CUCTEMAxX aBTOMAaTM3allii IOCIBHMX MAIIVH Ha OCHOBI 3aCTOCYBaHHS
iHTeJIEKTyaJIbHUX MEXaTPOHHUX MOZYJIiB. BCTaHOBIIEHO, 1[0 IOENHAHHS B [IOCIBHIN MalllHi pO37ibHO-arperaTHoi
KOMIIOHYBaJIbHOI CX€MMU I'PYIIOBOTO BUCIBY 3 MaJIOi MaTE€PiaJIOMICTKICTIO i BUCIBHUX CUCTEM 31 3HUKEHOIO
€HEPro€eMHICTIO MOKJIMBO Ha OCHOBi pO3p006JIEeHUX THEBMAaTUYHUX BUCIBHUX MPUCTPOIB JUCKPETHOI Aii 3
€JIEMEHTaMU ITHEBMOHIKU. Lle 03B0JIsle€ 3MEHIINTY €HEPrOEMHICTb POOOTU 36PHOBUX CiBaJIOK B CEPEHbOMY Ha
13%, 3HM3MTH iX TArOBUY Omip Ha 12%, a TAKOK €KOHOMUTH €KCILTyaTaliliHi i mpuBeneHi BUTpatu 1o 16% B
[IOPiBHAHHI 3 IOCIBHUMM MallMHAMM, 3aCHOBAHMMU Ha [0€JHAHHI iHIINX KOMITIOHYBAJIbHUX CXEM i BUCIBHUX

CHUCTEM.

2. In this thesis the complex scientific and technical problem of increase of efficiency of use of grain seeders
including the following components is solved: improvement of power efficiency of working process of the sowing
systems, decrease in material intensity and traction resistance of seeders on the basis of application of pneumatic
seeding devices of discrete action with elements of jet equipment, and also improvement of means of control,
automation and informatization of process of sowing on the basis of mechatronic approach. It is established that
the perspective direction of efficiency increasing of seeding technological process is its basic structural change on
the basis of discrete principlens application of the seeding devices action which are connected with flexible discrete
synchronization with movement of the sowing machine. In this discrete principle of operation of the sowing device
allows to optimize and effectively automate workflow, in contrast to the analog principle of conventional sowing
systems. Dependencies that are identified in the analysis and processing of the data characterizing the operation
of grain drills, allowed to justify the complex universal criterion of the effectiveness of seeding machines, which is
a parametric ratio that indicates the efficiency of production and operation of grain drills on the basis of rational
use of energy. The ratio of energy costs, expressed as the specific traction resistance to productivity, or costs to
efficiency, shows the comparative efficiency of the sowing machine. It is shown that the majority of the existing
technical means of seeding rate differentiation is structurally redundant, with a negative indicator of functional
and structural integration and uneven distribution of functional load. The presence of excess blocks leads to a
decrease in the reliability and accuracy of automation systems, deterioration of their weight and size and cost
indicators. The necessity of improving the index of functional-structural integration and functional load
distribution in the automation systems of sowing machines based on the use of intelligent mechatronic modules is
proved. It is established that the combination in the sowing machine of separate-aggregate layout scheme of group
seeding with low material consumption and seeding systems with low energy consumption is possible on the basis
of the developed pneumatic seeding devices of discrete action with elements of pneumonic. This reduces the
power consumption of grain drills by an average of 13%, reduce their traction resistance by an average of 12%, as
well as save operating and reduced costs up to 16% compared to sowing machines based on a combination of other
layout schemes and sowing systems.
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