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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 50.47.29

Tema gucepranii:
1. ABromaTH4He KEPYBaHHS [IPOLeCaMU NIEPEBAHTAXEHHS 3€PHA Ha esieBaTopax: moaemoBanHs I1TJI sik o6'ekta

KepyBaHHs, GOpMyBaHHS KepoBaHOi 3MiHHOi, HaniBHaTypHe TecTyBaHHS CAK

2. Automatic control of grain transferring processes on elevators: TTL modelling as a control object, controlled
variable formation, semi-industrial testing of SAC

Pedepar:

1. O6rpyHTOBaHO OCHOBY KOHLEMNIlii aBTOMaTUYHOTO KEPYBaHHS 3aBAHTAKEHHSIM [I0TOKOBO-TPAHCIIOPTHUX JIiHIN
(TTTJT) eneBaTOpPiB 3€PHOM $IK 32CO0Y BUPIII€HHS B3a€MHO CYNIEPEUIMBUX BUMOT MaKCUMi3allii eHeproeeKTUBHOCTI
Ta MiHimizanii IMOBIpHOCTI BUHUKHEHHS aBapifiHUX cuTyaliil. BoHa no3Bosnia 1isecpsiMoBaHO cHOPMYJIIIOBATU
BHMMOTIHU [0 MaTeMaTnyHux moaeseit (MM) ITTJI gk 06'eKTiB KepyBaHHS, 110 i 06YMOBUJIO IXHIO HOBU3HY.
Po3po6seno MM nyHaMiky IPOLECiB IEPEMIllleHHS 3€PHA HOPisSIMU Ta CKPEOKOBMMHU KOHBEEPAMM SIK 00'€KTaMU
KEepYBaHH4 3i CTPYKTYPOIO, 1[0 3MiHIOETHCSI, Ta 0OMEXKEHHSIMU THUITy «aBapiliHa cuTyauis». Po3pobsieno MM pobounx
XapaKTepUCTUK NPUBOAHUX eseKTpoaBUuryHis (ITE]]) konseepis I1TJI Ta meTonuKy ineHTUdikawii ii mapameTpis 3a
iXHIMJ ACIIOPTHUMU XapaKTepUCTUKaMU. Mofieli peaizoBaHo y GopMi iMiTalliiHuX Mogenel. Po3apobseHo crnoci6
PO3PaxyHKY CTyIIE€HS 3aBaHTaXEHHsI KOHBeepiB CM 3a pe3yJsibTaTaMU BUMipy IIOBHOTO CTPYMY, IO CIIOKUBAETHCS

ixnim [1E]], BapianTu 1oro mouisibHOI peanisaliii Ta BignosigHe npukiagHe [13 koHTposepa. Po3pobieHo mporpamue



CEpEeLOBUIIE J151 KOMIIOHYBAaHHS MOZEJIEN Ta iMITalliiHOTO MOJEJIIOBaHHA MIPOLECIB nepeBaHTakeHHs 3epHa [1TJ]
Oynb-sikoro ckiany. Po3pobseno nmporpamHo-TexHiuHuM Komiuiekc (ITTK), Ha skomy peasi3oBaHO TE€XHOJIOTII0
HalniBHaTypHOro MmogemoBaHHs CAK, 32 OITOMOrOI0 KOT0 HaJjIaro[KeHi BCi KOMIIOHEHTU NpUKJagHoro 13
aBTOMAaTU30BaHOI cucTemu ontuMisauii 3aBantaxxenns (ACO3) ITTJ1. Buposamgxenus ACO3 ITTJI BinBaHTa)KeHHS
3€pHA Ha eJ1eBaToPi B M. XMiJIbHUKY Ta Pe3yJIbTaTH ii BCe6iYHUX BUPOOHNYNX BUIIPOOYBAHb MiATBEPAUIN
MIPaBUJIbHICTb IPUMHATOI OCHOBM KOHLEMIil aBTOMaTUYHOTO KepyBaHH 3aBaHTaXeHHIM [1TJ] 3epHOM,
aJleKBaTHICTb PO3POOJIEHUX MOJI€JIel, KOPEKTHICTb Ta €PEKTUBHICTb CII0CO0Y PO3PaxyHKY CTYIIE€HS 3aBaHTaXXEHHS

KOHBeepiB, TexHosorii Ta [ITK Hanaropkenus npuknagsoro 13 ACO3 ITJL

2. The concept basis of the elevators thread-transport lines (TTL) grain loading automatic control as a means of
resolving mutually contradictory requirements for maximum energy efficiency and the minimum probability of
emergency situations occurrence is substantiated. The requirements for TTL mathematical models (MM) as
control objects are formulated on the basis of this concept, which determined their novelty. MM of grain transfer
by paternosters and scraper conveyors processes dynamics as control objects with changing structure and
limitations of «emergency situation» type were developed. MM drive electric motors (DEM) of TTL con-veyors
operating characteristics were developed, as well as its parameters identification method using their performance
characteristics. Models are implemented in the form of simulation models. A method for calculating the conveyors
loading rate using the results of total current measurement, which is consumed by their DEM, has been developed,
as well as variants of its target-specific implementations and the corresponding controller application software. A
software environment has been developed for assembling models and simulation of the grain of any composition
transfer processes by TTL. A software and hardware complex (SHC) which implements the technology of semi-
industrial trials of SAC was developed. Using this complex, all the components of TTL automated loading
optimization system (ALOS) application software are debugged. The implementation of the TTL ALOS for grain
transfer on elevator in Hmelnik city and the results of its comprehensive production tests verified the correctness
of the concept basis of the TTL grain loading automatic control, the adequacy of the developed models, the
correctness and efficiency of the method for calculating the loading rate of conveyors, technology and the SHC for
debugging of the TTL ALOS application software.
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