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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 50.43.19

Tema guceprauii:
1. Indopmauiitne Ta nmporpamHe 3a6e3nedeHHs] aBTOMAaTU30BaHOI CUCTEMU KEPYBaHHS TEMIIEPaTyPHO-BOJIOTICHUM

PEKMMOM OBOYEBOI TEIUIML

2. Information and software automated control system of temperature and humidity conditions of vegetable
greenhouse

Pedepar:

1. O6'eKT BOCHIIKEHHS - IIPOLeCU KEPYBaHHS TeMIIEPaTypPHO-BOJIOTICHUM PEXUMOM Y TeIIULi. MeTa JoCiIKeHHs
- NifBUILEHHS eHeproeeKTUBHOCTI MPOLeCy BUPOILYBaHHS OBOYiB Y CIIOPYAAX 3aKPUTOTO I'PYHTY LIJISIXOM
aBTOMAaTU30BAaHOT'O KEPYBaHHS TEMIIEPATYPHO-BOJIOTICHUM PE>KMMOM i3 BUKOPUCTAHHSIM Cy4aCHUX iHPOpMaLiiiHUX
TEXHOJIOTI!. 3a pe3yibTaTaMu JOCiIP)KEHb BCTAHOBJIEHO, IO TPAJULiMHI CUCTEMHU, 4K [IPABUJIO, HE BPAXOBYIOTb
HaBHICTb [TIEPEXPECHUX 3B'43KiB MiXK TEMIIEPATYPOIO MOBITPA Ta I'PYHTY B IPUMIIIIEHHI TEIJINL i MapaMeTpamu
MIKpPOKJIIMaTy Ta 3alli3HeHHs MK 3MiHaMU LUX [1apaMeTpiB. [1o6yoBaHO Ta NEpPEBipEHO Ha a[leKBATHICTb
BiATIOBinHI MaTeMaTU4Hi Mogesti y BUrisaai gudepeHuiiHux piBHSAHb, YUCENbHUM PO3B'SI30K Ta ONTHUMI3Allisl SIKUX

Jajli MOJKJIMBICTh OLIHUTYU HECTALIOHAPHICTD Ta HEJIHINHICTb TEMIIEPAaTyPHO-BOJIOTICHUX IIPOLIECIB.



ExkcniepyuMeHTasibHi JOCIIIKEHHS Ta IX OINpalloBaHHS KOPEJLiMHMM aHali30M KiJIbKiCHO BUSHAYMUIIU
B32€MO3B'SI3KM MiXX ITapaMeTpaMu MiKpOKJIiMaTy Ta iHepLilHICTb 00'eKTy KepyBaHHSI (Terinii). Momysb OLjiHKU
3HAYMMOCTi Ha OCHOBi T€HETUYHOT'0 AJITOPUTMY JjaB MOXKJIMBICTb CPOPMYBATH CTPYKTYPY CUCTEMU KEPYBaHHS,
BUXOJSIYM 3 SIKOI pO3p0OOMIIA METOINUKY CTBOPEHHS €HEProe(pEeKTUBHOI HEMPOMEPEKEBOi CUCTEMU KEPYBAHHS
TEMIIEPATYPHO-BOJIOTICHUM PEXMMOM Yy Teruuii. CTBOPUIIN Ta NIEPEBIPUIM Ha aJ€KBATHICTD BifIOBigHI
HellpoMepekeBi pazianbHO-6a3uCHi apxiTekTypu. [IpoBenu imiTaliiiHe MozeI0BaHHS, sSKe iATBepLuIo
(dyHKUiOHaNIBbHY €(EKTUBHICTb CUCTEMU, Ta 3AIMCHUIMN ii AITOPUTMIYHO-TIPOrPaMHO-aNapaTHy peaisallilo.
BrkoHaHi BUPOOHWYI JOCIIIKEHHS i €EKOHOMIUHI pO3PaXyHKHU MiATBEPAUIN €KOHOMIYHY €(DEKTHUBHICTh
BIIPOBAJI)KEHHS iHTEJIEKTYyaIbHOI CUCTEMU KEPYBAaHHS TEMIIEPATYPHO-BOJIOTICHUM PEXKVIMOM Y TEIJINLI.
Po3pobieHo pekomeHallii mofo ii NpakTUYHOro BIPOBAKEHHS Y CIIOPYJaX 3aKPUTOro I'PYHTY. JlucepTaliiio
IIPUCBSIYEHO PO3B'SI3aHHIO HAYKOBO-TIPUKJIAAHOI 331a4i, sIKa M0JIIrae B €Heproe(peKTUBHOMY KEPYBaHHI
TEMIIEPATYPHO-BOJIOTICHUM PEXMMOM y TEIUINL i3 BpaXyBaHHAM HEJIIHIMHOCTI, HECTAl[iOHAPHOCTI Ta

GaraTorapaMeTpUYHOCTi TEXHOJIOTIYHUX IIPOLIECiB y BUPOOHUYOMY O0'€KTI.

2. Object of research - process control temperature and humidity conditions in the greenhouse. The purpose of
research - energy efficiency of the process of growing vegetables in the greenhouse facilities by automated control
of temperature and humidity conditions with the use of modern information technology. It was found that
according to the research results traditional systems typically do not account the presence of cross-links between
air temperature and soil indoor the greenhouse and microclimate parameters and delay between changes of these
parameters. Appropriate mathematical models in the form of differential equations were constructed and tested
for adequacy. Numeral solution and optimization of these equations made it possible to assess non- stationarity
and non-linearity of the temperature-humidity processes. Experimental research and their quantitative study by
the correlation analysis determined the relationship between the parameters of the microclimate and inertia
object of control system (greenhouses). Module assessing of the significance based on genetic algorithm made it
possible to form a structure of a control system and methods of creating energy efficient neural control system of
temperature and humidity conditions in the greenhouse were developed. The corresponding radial basis neural
network architecture were created and tested on the adequacy. Simulation was conducted, which confirmed the
functional efficiency of the system and its algorithmically-made software and hardware implementation was
formed. Completed research production and economic calculations confirmed the efficiency of the economic
system of intellectual control system of temperature and humidity conditions in the greenhouse. The
recommendations for its practical implementation in buildings under glass were made. The dissertation is devoted
to solving scientific and applied problem that is based on energy efficient control of temperature and humidity
conditions in the greenhouse including nonlinearity, nonstationarity and multiparametration of technological
processes in the manufacturing facility.
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