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1. ABTOoMaTH3aLis MpolLecy KepyBaHHS aJallTUBHOIO CUCTEMOIO IIEPEPUBYACTOrO TeIyio3abe3rnedeHHs OyJMHKY Ha

6a3i TENJI0HACOCHOI YCTAaHOBKU

2. Automation of the control process for an adaptive intermittent heat supply system for a house based on a heat
pump unit

Pedepar:

1. MeToto0 nucepTaliiHOro MOCIIKEHHS € MiIBUIeHHS eHeproe@eKTUBHOCTI CUCTEMU ITEPEePUBYACTOTO
Tersio3abe3nedyeHHs OyIMHKY Ha 6a3i TEIJIOHACOCHOI YCTaHOBKY IJISIXOM YI,OCKOHAJIEHHS aJITOPUTMIB KEPYBaHHS 3
ONTUMAaJIbHUMHU YCTaBKaMU perysaropa. Po3pobseHo aHaliTUYHY MOZEJb TEIJIOHACOCHOI YCTaHOBKU 3
ypaxyBaHHAM (Pi3MYHMX 3aKOHIB TEMJI000MiHY Ta BJIaCTUBOCTEN po60OYNUX Tijl, peanizoBany B MATLAB /Simulink 3
6i6sioTexoto CoolProp AJ1s1 TOYHOrO BU3HAUEHHS TeIIoQiznyHuX napameTpiB. CTBOpeHO HEMPOHHY MOJeJb Ha
OCHOBI apxiTekTypu LSTM, HaBY€HY Ha JJaHUX aHAJIITUYHOI MOJIEJli 3 BUKOPUCTAHHSIM alroputMmy Adam Ta paHHBOIO
perymsipusauieio, KoHBepToBaHy B C-kop, i inTerposany B Simulink yepes S-dyHkiiio, 1o 3a6e3ne4uno 36epeskeHHs

TOYHOCTI POrHO3YBaHHSI [IpY 3HAYHO BULIiH mBUAKOAI MoientoBaHHs. COOPMOBAHO KOMILJIEKCHY MOJI€JIb



CcHCTeMHU Tersio3abesneyeHHs OyAUHKY, sKa 06'eiHaa MTOBEiHKY TEIJIOHACOCHOI yCTaHOBKHY, TEIJIOTEXHIUHI
XapaKTepUCTUKY Oy IiBJIi Ta KJIiMaTH4Hi AaHi TUTIOBOTO METEOPOJIOTIYHOIO POKY, i3 peanizauieto ITII-perynsTopa
IJ151 I ATPYMaHHS TeMIIepaTypHOro KoM(OPTY, 3HVKEHHS HiUHOI yCTaBKY Ta [1epeAIlyCKOBOTO po3irpiBy. YnucieHHi
CLIEHAPHI JOCIIiIP)KEHHS [TI0Ka3a/IU 3HKEHHS CIIOKUBAHHS €JIEKTPOEHePrii 7o 18 % MOopiBHAHO 3 TpagULIIHUMU
Oe3nepepBHUMU peXXUMaMU Ta OOMEXKEHHS JUHAMIUYHUX BiIXWUJIEHb TEMIIEPATypH TeIoHocis B mexxax 0,5 °C.
HaykoBa HOBU3HA IOJISITA€ B KiJIbKiCHIN OLiHIIi ONTUMaIbHUX NTapaMeTpiB [IepeprUBYACTOTO OOIrpiBY, yIOCKOHAIEHHI]
aJalTUBHOTO aJITOPUTMY KEPYBAHHS 3 yPaxyBaHHSM 30BHILIHIX YMOB i TeIJIOBOI iHepLifHOCTI 6YZiBili, a TAaKOX Y
MEeTOAML iHTerpauii aHamiTHYHUX Ta HepoHHUX Mogesnelt y MATLAB /Simulink 3 miniMi3alielo 0641CII0BaTbHUX
BUTparT. [IpakTYHE 3HaYEHHS MiITBEPIKYETbCS MOXKJIABICTIO BUKOPHCTAHHS PE3YJIbTATiB y HABYaJIbHOMY IIPOLECi

kadenpu aBroMarusallii eHepreTuyHux mnpoiecis KI1I.

2. The aim of this doctoral research is to enhance the energy efficiency of an intermittent residential heating
system driven by a heat pump by refining control algorithms with optimized regulator setpoints. An analytical
model of the heat pump installation was developed, incorporating the physical laws of heat transfer and the
properties of the working fluids, and implemented in MATLAB /Simulink using the CoolProp library for precise
thermophysical parameter determination. A neural model based on an LSTM architecture was trained on data from
the analytical model with the Adam optimizer and early stopping regularization, converted into C code, and
integrated into Simulink via an S-function, preserving predictive accuracy while significantly accelerating
simulation. A comprehensive building-heating system model was assembled, uniting heat pump behavior, building
thermal characteristics, and typical meteorological year data, and equipped with a PID controller to maintain
thermal comfort, reduce nighttime setpoints, and enable pre-heating. Scenario analyses demonstrated an
electrical energy consumption reduction of up to 18 % compared with traditional continuous modes and
constrained dynamic deviations of the heat-transfer fluid temperature within 0.5 °C. The scientific novelty resides
in the quantitative evaluation of optimal intermittent heating parameters, the advancement of an adaptive control
algorithm accounting for external conditions and building thermal inertia, and the methodology for integrating
analytical and neural models in MATLAB /Simulink with minimal computational overhead. Practical significance is
confirmed by the potential application of these results in the educational activities of the Department of Energy
Process Automation at KPIL.
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