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Tema gucepranii:
1. CnienianizoBaHa KOMII'IOTEPHA CUCTEMA [JIs1 KOHTPOJIIO Ta IapaMEeTPUYHOI ONITMMi3allii TEPMOaKyCTAUYHUX
IIPOLECIB.

2. Specialized computer system for control and parametric optimization of thermoacoustic processes.

Pedepar:

1. O6'eKT BoCiAKEHHS: KOHTPOJIb Ta KEPYBaHHS TEPMOAKYCTUYHUMU MTPOLIECAMU 3 BUKOPUCTAHHSIM
CIlelliali3oBaHUX KOMIT'IOTEPHUX CUCTEM [JIs1 iIBUILEHHS €(pEeKTUBHOCTI TEPMOAKyCTUYHHUX anapariB. OCHOBHA
METa JOCJiIKEHHS - PO3BUTOK MEXaHi3MiB, aJITOPUTMIB, CTPYKTYPH i TPOrpaMHO-alapaTHUX 3aC00iB
crienianizoBaHoi KOMII'IOTEPHOI CUCTEMU [1711 KOHTPOJIIO Ta TapaMeTPUYHOI ONTUMIi3allii TepMOaKyCTUYHUX
npoleciB. MeToau IOCiIKeHHS: METOIU Teopii aBTOMaTUYHOTO YIIPaBJIiHHS Ta aJITOPUTMIB HUPPOBOi 06pOOKHU
CUTHAJIiB; HAUMEHIINX KBAJPATiB Ta PEIPECIMHOrO aHali3y; CKiIHY€HHUX Pi3HUIb; METOLU YACEJILHOI ONITUMI3alLil
MYJIPTUMOJANIbHUX (PYHKIIiI; nepeTBopeHHs TacTiHa; MeToau HeviTKoi soriku. HoBu3Ha: oTprMara noganbmunii

PO3BUTOK MaTeMaTUYHa MOJieJIb TEPMOaKyCTUYHUX IIPOLIECiB Ha OCHOBI crCTeMU PiBHSIHBb PoTTa Ta MeTony



CKiHYEHHUX Pi3HUIIb, SIKA 32 PaXyHOK BUKOPMCTAHHS IPOrPAaMHUX KOMIIOHEHTIB po3pobiieHoi CKC no3soJise B
PeKHMI peasbHOro 4acy OOUMCIII0BATH IIPOCTOPOBUIA po3MoAin ¢isuuHux napameTpis TAA; 3ar1ponoHoBaHa
CTPYKTypa CIleliasi3oBaHOi KOMII'IOTEPHOI CHCTEMU, CEHCOPHE 3a0e3IeyeHHsI KO, Ha BiIMiHY Bifl BifoMux,
6a3yeTbCs Ha MOAM(DIKOBAHOMY HENIPSIMOMY METOZi BU3HAYEHHS aKyCTUYHUX [TaPaMEeTPiB 3 3aCTOCYBAHHSIM
IIBOTOYKOBUX iH(OpMaLifHO-BUMIpPIOBAJIPHUX CXEM, 110 Ha/la€ il yHiBepcasbHi BIAaCTUBOCTI i 103BOJISIE
3[iMICHIOBAaTH KOHTPOJIb Ta €KCIIEPUMEHTAJbHI NOCTimKeHHs pisHOTUNHUX TAA; OTpuMaB NOJANbIINI PO3BUTOK
MEeXaHi3M NIapaMeTPUYHOI ONITUMI3allii TEPMOAKyYCTUYHUX CUCTEM 3 BUKOPUCTAHHSIM €KCIIEPUMEHTAIbHO
No6yI0BaHUX YaCTOTHUX XapaKTEPUCTHK, 10 6a3yeThCs HA FPAliEHTHOMY METO/i ONTHUMI3allii MyJIbTUMOAATbHUX
dyHKLIN Ta 703BOJIsIE NiABUIUTY €(PEKTUBHICTb POOOTU €J1eKTPOaKyCTUYHUX TAA 33 paxyHOK BU3HAYEHHS B
IIOIIYKOBOMY PEXXUMi po6040i pe30HaHCHOI YaCTOTH; OTPUMAB IOJAJIbIINI PO3BUTOK MEXaHi3M CTPYKTYPHO]
ineHTH@ikanii komnoHeHTiB TAA 3a paXyHOK allpOKCHMAllii X CyKYIHICTIO IMHAMIYHUX JIAHOK 1 HEJIiHIHKX
€JIEMEHTIB 3 BUKOPUCTaHHSM METO[IiB JIiHIlIHOI Ta HeJliHilHOi perpecii, o 3a6e3nedye CpoIleHHs IIPoLeaypy Ta
NiABUILEHHS aleKBaTHOCTI OOYI0BM MaTeMaTUYHUX Mozesell TAA Ha OCHOBI eKCIIEpUMMEHTAJIbHUX JIaHUX; BIeplle
PO3pO6JIEHO CTPYKTYPY Ta €KCIIEPUMEHTAIbHY MOJIE€JIb KOMIT'IOTEPHOI CUCTEMU aBTOMAaTUYHOT'O KOHTpOJI0 TAA
tuny "TAJl - TATH", axa 103BOJIs€ 37iliCHIOBATH NTapaMeTPUYHY ONTHUMI3allil0 CTPYKTYPOBaHOTro 00'eMy pe3oHaTopa
Ta JOCJiIPKyBaTHU BIJINBU CTPYKTYPHO-TIAPAaMETPUYHUX 3MiH Ha 30BHilIHI xapakrepuctuku TATH i3 3acTOCyBaHHSIM
HEIPSMUX METO/iB BU3HAUEHHS aKyCTUYHUX [TapaMEeTPiB; yIOCKOHaJIeHO 6a3y IpaBujl HEUiTKOTO L1 POBOro
peryssiTopa 1151 KOHTYPYy KOMOiHOBaHOTO KEPYBaHHS 3a TEMIIEPATYPHUMU ITapaMeTpaMU Ta MOXiJHOK aKyCTUYHOTO
THCKY, 110 3a6e3mevye NiABUILEHHS pobacTHUX BiracTuBocTell TAA Tuny "TA nBuryH - TA TenoBuii Hacoc".
PesysnbTaty [ucepTaniHOro LOCHiIKEHHS BIIPOBAIKEHI Mif], 4ac BUKOHAHHS ABoX HJIP, y HaB4asmbHOMY IIpoLeci
HanionansHoro yHiBepcureTy KopabeoyayBaHHs iMeHi agm. MakapoBa, a TakKoX B HistyibHOCTI BAT "VYkpaiHcbKuii
HAyKOBO-JOCJiJHANA iHCTUTYT TEXHOJIOTi CygHOBOro MamunHOOyayBaHH4". Cpepa BUKOPUCTAHHS: iH(pOpMaLiiiHO-

BHMipIOBaJIbHi CUCTEMU Ta CUCTEMHU YIIPABJIiHHS TEPMOAKyCTUYHUMU IIPOLIECAMHU.

2. Subject matter of the study: monitoring and control of thermoacoustic processes using the specialized computer
systems for the thermoacoustic devices efficiency improve. The main objective of the study - the development of
mechanisms, algorithms, structure, software and hardware for the specialized computer system for control and
parametric optimization of thermoacoustic processes. Methods: methods of automatic control theory and
algorithms of digital signal processing; least squares and regression analysis; finite differences method; numerical
methods for multimodal function optimization; Tustin conversion; methods of fuzzy logic. Novelty: further
developed mathematical model of thermoacoustic processes based on Rott’s equations and finite differences
method which through the use of developed software components allows real time calculation of the spatial
distribution of thermoacoustic device physical parameters; the developed structure of specialized computer
system, whose sensory hardware, as opposed to known, is based on the modified indirect method of determining
acoustic parameters using the two-point information-processing circuit that gives it universal properties and
allows monitoring and experimental studies of different types of thermoacoustic devices; further developed
mechanism for parametric optimization of thermoacoustic systems which by using the experimental frequency
characteristics and the gradient method for multimodal functions optimization allow to improve the efficiency of
electro-acoustic devices by the definition of the resonant operating frequency in search mode; was further
developed mechanism for the thermoacoustic devices structural components identification by approximating an
experimental set of dynamic links and nonlinear elements using the methods of linear and nonlinear regression,
providing the simplification and improvement of the adequacy of thermoacoustic devices mathematical models
based on experimental data; for the first time was developed the structure and experimental model of computer
automatic control system of the thermoacoustic device of type "TAE - TAHP" which allows the parametric
optimization of structured volume of resonator and investigation of the effects of structural and parametric
changes on the external TAHP characteristics using the indirect methods for determining acoustic parameters;
improved rules base of fuzzy controller for digital circuit control for combined temperature parameters and
acoustic pressure derivative that enhances the robust properties of thermoacoustic device of type "TA engine - TA
heat pump". The results of the research were implemented during two research projects, are used in the learning



process of the Admiral Makarov National University of Shipbuilding, as well as in the "Ukrainian Scientific Research
Institute of Marine Engineering Technology." Scope: information-measuring system and thermoacoustic processes
monitoring and control systems.
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