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1. CuHTE3 HEYITKOrO PEryJIsiTopa [JIsi CUCTEMU YIIPABJIiHHS [IPOLLECOM CYILIIHHS KAlJISIPHO-TIOPUCTUX MaTepiasis

2. Synthesis of fuzzy regulator to control the system of the capillary and porous materials drying process

Pedepar:

1. O6'eKT BOCIIPKEHHS: IPOLIECU B CUCTEMaX KePyBaHHsI CYIIiHHSIM KallijIIpHO-IIOPUCTUX MaTepianiB. MeTa
IOCJIiIKEeHHS: PO3POOKa Ta BIOCKOHAJIEHHS] METO/IiB CUHTE3Y HEUIiTKUX PETryJISITOPIiB B CUCTEMAX YIIPABJIiHHS
CYIIHHSIM KaMiJIIpHO-TIOPUCTUX MaTepiasliB B yMOBaxX HassBHOCTI HECTALIIOHAPHOCTI i HEBU3HAYEHOCTi 06'€KTY
yIpaBiliHHS. MeToau nociinkeHHs: GQyHAaMeHTaJlbHi [10JI05KeHHS! Teopii aBTOMAaTUYHOTO YIIPaBJIliHHS, TEOPii
oIepaLilfHOTo YMCJIEHHS] BUKOPUCTOBYBAJIMCS 1J1s1 PO3POOKHU i LOCIIIPKEHHS TOKa3HUKIB SIKOCTi CUCTEMU
aBTOMATHMYHOIO KEPYBaHH CYLIIHHAM KalliJIIpHO - IOPUCTUX MaTepiajiB, METOOU TEOPii HEYITKOrO yIIpaBliHHA
3aCTOCOBaHi AJ14 MO6YA0BU aJAIITUBHOTO HEYITKOTO peryaropa. TeopeTrnyHi Ta MPakKTUYHi pe3yIbTaTh:
YAOCKOHAJIEHO METOJ, aHaJli3y YyTJIMBOCTI ONITUMAJIbHOTO YIIPABJIiHH B JIiHIMHIN CUCTEMI IIPU KBaIPATUYHOMY
KpUTEPII SIKOCTI, IKNIA JO3BOJIUB OTPUMATHA YMOBU HEYYTJIMBOCTI OO YIIPABJIHHA B 3aMKHYTI CUCTEMI O MaJIUX
3MiH mapameTpis. [TokazaHo, 1o B 3araJlbHOMY BUIIAJIKy HEOOXIAHO CIIiZIbHE JOCIIIPKEHHS YyTINBOCTI PyHKIiOHANa,

110 ONITUMI3Y€ETHCS i YYTIIMBOCTI ONITMMAJIbHOI TPAEKTOPIii pyxy. 3alpONIOHOBAHO METOJ, CUHTE3y HEYiTKO-JIOTIYHOTO



PEryJsTOpA O BiIPi3HIETHCS IPOCTOTOIO, OCKIJIbKYU JO3BOJISIE BAKOPUCTOBYBATH CTaHAAPTHY (POPMY OIHUCY
JIIHTBICTUYHUX 3MIHHUX i MiHIMasIbHUY Habip Kepyuux rpasui. Perysisartopu, nodynoBaHi Ha 6a3i HeuiTKoi Joriky, B
Pl BUMaAKiB 371aTHI 32a6€3Me4nTy 6ilblll BUCOKI MOKA3HUKY SIKOCTI IepexiIHUX IPO1eCiB MOPIiBHIHO 3 KJIACUYHUMU
peryasiTopaMu. BUKOpHCTOBYIOUM METOIA CUHTE3y HEYITKUX QJITOPATMIB YIIPaBJIiHHS, MOKHA BUKOHATH
ONTHMI3allil0 CKJIAJHUX KOHTYPIB peryJloBaHHs 6€3 YTOYHEHHSI MaTeMaTU4HOi moeti. CTymiHb BIIPOBAKEHHSI:
pe3yJbTaTU poOOTH BUKOPUCTOBYBAJIMCh IIPU MOJI€PHI3allii ccTeMu yIIpaBJliHHS IIPOLeCOM CYLIHHS B Kamepi Ha
nignpuemctsi "Kommiekc - [Tmoc” (M. XapKiB) 1151 CTBOPEHHSI CUCTEMU YIIPABJIiHHS CYLIiHHSIM KaIiIsIPHO -
[IOPMCTUX MaTepiasiB Ta HAJATYBAHHA AN TUBHUX HEUITKUX PEryasaTOpiB. OCHOBHI ITOJIOKEHH I CEPTaLiHO]
pO6OTH BUKOPUCTOBYIOTbCS B HaBUaJIbHOMY IIPOLieci Ha Kadeapi aBTOMAaTUKY Ta YIPABJIiHHS B TEXHIYHAX CUCTEMAX
HTY "XIII" npy guIjioMHOMY IIPOEKTYBaHHI 1 BUKJIaZAHHI AUCUUIUIIH "Teopisd aBTOMaTUYHOIO YIIPaBJIiHHA",
"CyyvacHi npo6yieMu i METOAY MaTEMATUYHOTO Ta KOMII'IOTEPHOTO MOJeoBaHHs". Cpepa 3aCTOCyBaHHS:
MiAIPYEMCTBA, 10 3aiIMAlOTLCSl CTBOPEHHSM I BIIPOBAIKEHHSAM CUCTEM KEPYBaHH4 1171 XiMi4HOI Ta

IepeBOOOPOOHOI rayseil IpOMUCJIOBOCTI YKpaiHy, HaBYaIbHU MTPOLiec.

2. .Object of study:processes of control the system of the capillary and porous materials drying
process.Objective:development and improvement of methods of synthesis of fuzzy regulators to control systems
drying of capillary and porous materials in the presence of non-stationary object and uncertainty management.
Methods: the fundamental tenets of the theory of automatic control theory used for operational calculus
development and research quality parameters of the automatic control drying capillary and porous materials;
fuzzy control methods used to construct adaptive fuzzy controller. Theoretical and practical results: the
development and improvement of the synthesis method of a fuzzy regulator which ensures the specified quality to
control the drying of the capillary and porous materials in a convection oven of periodic action and allows creating
the control systems basing on the expert knowledge. The work describes the improved method of the optimal
control sensitivity analysis in a linear system with a quadratic quality criterion which allowed obtaining the control
insensitivity conditions to a slightly changed parameters in a closed system. Basing on the performed analysis the
thesis shows the necessity to perform a joint research of the optimized functionality sensitivity and the sensitivity
of the optimal movementtrajectory.The thesis offers a simple synthesis algorithm of the fuzzy and logical regulator
which provides the ability to use a standard format describing the linguistic variables and a minimum set of the
operating rules. The regulators built on the basis of fuzzy logic in some cases are capable to provide higher quality
rates of the transition processes in comparison with classic regulators. Using the synthesis methods of fuzzy
control algorithms, it is possible to optimize the difficult control loops omitting mathematical model specification.
Degree of implementation: the results of the work used in the drying process of the modernization of the control
system in the chamber at the enterprise "Complex - Plus" (Kharkiv) to create a dryer control system of capillary
and porous materials and setting of adaptive fuzzy controllers. The main provisions of the thesis are used in the
educational process at the department of automation and control in technical systems NTU "KPI" with the degree
designing and teaching courses "Theory of automatic control”, "Modern problems and methods of mathematical
and computer modeling."Scope: enterprises engaged in the creation and implementation of management systems
for the chemical and wood industries of Ukraine, educational process.
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