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Tema guceprauii:
1. Mopzeni Ta METOZIM €HEPro36epiraloyuoro KepyBaHHs o3IO iIeHUMU TeIIJIOBUMU 00’ €KTaMU 3 BUKOPUCTaHHSIM

CHCTEM 3 IPOTHO3YI0UUM PilbTPOM

2. Models and methods of energy-efficient distributed thermal objects control using systems with a predictive
filter

Pedepar:

1. O6’eKT moCiI>KeHHs — POoLlecy KepyBaHHS TelnaoedeKTUBHUMU PesKMMaMU aiMiHiCTpaTUBHUX Ta 0QiCHUX
OyniBesb. MeTolo aucepTaliiiHoi pob0oTH € po3pobKa METOiB €HEPro36epiraloyoro KepyBaHHs 3 IPOTHO3yBaHHIM
1151 TETIJIOBUX O0'€KTIB 3 PO3NOJiIIEeHUMU NTapaMeTpaMy 118l MiIBULILEHHSI eHeproeeKTUBHOCTI Oy iBeb 3i
30iIbIIEHHSM TeMIepaTypHOi KOMPOPTHOCTI IpuMinieHb. MeTonu: MaTeMaTH4Hi Ta eKCIIepUMeHTaIbHI MeTonu
IociimkeHHs Ha ocHOBi IIIIM-kepyBaHHS 3 IPOTHO3YBaHHSIM. Te€OpeTHYHI Ta IPaKTUYHi pe3yJIbTaTh: PpO3pO6JIEeHO
CIIOCi0 IIPOrPaMHOrO yIPABJIiHHS 3 3aCTOCYBAaHHSIM IIMPOTHO-iMITYJIbCHOI MOJyJISILIii 1711 KEPYBaHHS TEIMJIOBUMU
00’€eKTaMy 3 PO3NOJiIEHUMU [TapaMeTPaMU Ta BUKOPHCTAHHS B CUCTEMaX TEIJIONOCTavyaHHs (MaTeHT YKpaiHu Ha

KopucHYy Mogiesib N2 81276). Po3po6sieHo anapaTHO-TIPOrpaMHMI KOMILJIEKC [1J1s1 OTPMMaHHS IepeXigHux



XapaKTePUCTUK TEIJIOBUX 00'€KTIB, pO3paxyHKy KoeQillieHTiB TeIJI0BMX BIUIMBIB Ta MiATPUMaHHS 331aHOI
TeMIIepaTypH B NpuMimieHHi. CTBOPEHO KOMITIOTEPHY MOIeJb IIPUMIIIeHHS, 110 JO3BOJISIE IPOMOIEJIIOBATH i
BiIpalLIOBaTU CUCTEMY KEPyBaHHs TEIJIOBUM 00’'€KTOM y Pi3HUX poO04UX pesxumax. HoBrusHa: po3pobsieHo MeTos
€Hepros6epiraloyoro KepyBaHHs pO3IOAiIEHUMHU TEIJIOBUMU 00'€KTaMU 3 IIPOrHO3YBAHHSM JJ1s1 KEPYIOYOTO BIIUBY
tuny IIM-curxasny 3 nigBULEHHSIM TOYHOCTi KepyBaHHs. HabyB NoJanbu1oro po3BUTKY METO] KEPYBaHHS
TEIJIOBUMU 00'€KTaMMU 3 IIPOTHO3YIOUMM (PiIbTPOM [1J1s1 KEPYIOUOTO BIUIUBY Y BUIJISIAL CTYIiHYACTOI PYHKII.
Po3pobseHo maTeMaTUYHUI aniapart, 10 JO3BOJIsI€ IEPENTHU Bi KEPYBaHHS 00'€KTaMMU i3 30CepeKEHNMU
napameTpaMu A0 KepPyBaHHS PO3NOMAiIEHUMHU TEIJIOBUMHU 06’ekTamu. CTyIiHb BIPOBAIPKEHHSI: OTPUMaHi B
IycepTaliiiHiil po6oTi pe3yIbTaTh MaTeMAaTUYHOTO i KOMITIOTEPHOT'O MOJIEJIIOBaHHS BIIPOBAKEHI B CUICTEMY
kepyBaHHs y TOB «BO OBEH». OTpumaHi pe3yibTaT BUKOPUCTOBYIOTbCSI B HaBUaIbHOMY IIpoueci kapenpu AYTC
HTVY «XI1I» npu BUK/IaI€HHI HaBYaJIbHUX AUCLUILIH «Teopist aBTOMaTUYHOTO KepyBaHHS» Ta «[IporpamHi 3acobu
cucreM KepyBaHHs». Cepa BUKOPUCTAHHS - B IPAKTUKY CTBOPEHHS HOBUX Ta MOJlepHizallii icHyrounx
BUCOKOE€(EKTUBHUX CUCTEM KEPYBaHHS PO3NOMAINIEHUMHU TENJIOBUMHU 00'€KTaMU; a TAKOXK y BUIIMX HaBYaJIbHUX
3aKJafiax NpU NiAroToBli gaxiBliiB iHKeHepHOro npodimio.

2. The thesis is devoted to the analysis of distributed thermal objects control using prediction systems to
determine their disadvantages and development of new energy-efficient heat control methods for administrative
and office buildings. The aim of the thesis is to develop new methods of energy saving control with prediction for
heat objects with distributed parameters for increasing energy efficiency of buildings. The object of the research is
the processes of control the heat-efficient modes of administrative and office buildings. Methods: mathematical
and experimental methods of research based on PWM control with prediction. Theoretical and practical results: a
method of software control of thermal objects with distributed parameters using pulse-width modulation with
prediction (Ukrainian patent N2 81276) has been developed. A hardware-software complex for obtaining transient
characteristics of thermal objects, calculation of thermal influences coefficients and maintaining a given
temperature in the room was developed. A computer model of the premises that allows simulating a thermal object
in different operating modes was created. Novelty: the method of energy-saving PWM control of distributed
thermal objects with prediction with improved control accuracy was developed. The control method of thermal
object with distributed parameters using a step function have been further developed. Formulas that allow refusing
from an object with lumped parameters control to an object with distributed parameters control have been
developed. Degree of introduction: the results of scientific research were introduced into the practice of designing
systems for automatic control of thermal objects, technological processes of the enterprise VO OWEN (Kharkiv).
The materials of the dissertation are used in lecture courses "Theory of automatic control" and "Software tools of
control systems" at the department automation and control systems NTU "KhPI". Application sphere - in
enterprises that develop or modernize existing high-performance control systems for distributed thermal objects.
In higher educational establishments for engineer profile specialists training.
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