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1. Inceprauist Ha 306YTTSI HAYKOBOTO CTyIEHS AOKTOPa (pinocodii B ramysi 3HaHb 15 - ABTOMaTH3allisg Ta
npunanobynyBaHHs 151 — ABToMaTu3allisl Ta KOMIT I0OTepHO-IHTerpoBaHi TexHoJiorii — CxinHOyKpaiHChbKUI
HaljoHaJIbHUI yHiBepcuTeT imeHi Bosogumupa Jans MiHictepcTsa ocBiTH i Hayku YKpainu, Kuis, 2025.
JucepTauiiiHa po60Ta MpUCBsYeHa CTBOPEHHIO KOMITIOTEPHO-IHTEIPOBAHOI CUCTEMU KEPYBAHHSI 3 MATEMAaTUYHOIO
MOJEJIJIIO KOJIOHY CHHTEe3Y aMiaKy, CIIpsIMOBaHOi Ha MifBuILieHHS e(eKTUBHOCTI, CTabiIbHOCTI Ta €eHEPrOOLaLHOCTI
TEXHOJIOTIYHOTrO NPOLECY BUPOOHUIITBA aMiaKy. Y poboTi po3p061€HO KOMIIJIEKCHY MaTEMaTUYHY MOJI€JIb KOJIOHU
CHHTEe3y aMiaKy, siKka BpaXOBYye TEIJIO- Ta MAaCOOOMIHHI [TpoLjecH y PeakLifHUX 30HaX, BILJIMB XOJIOJHUX 6alNacis i
PEKyIepaTUBHOTO TEIJI00OMiHY. Mozesb 103B0JIS€ BU3HAYATU ONTUMAaJIbHI TEMIIEpAaTypHO-KOHL€HTPALifHi

PEKUMU 110 BUCOTi KOJIOHU Ta OLiHIOBAaTU €(PEKTUBHICTh POOOTH TEXHOJIOTIYHOTO 00JIaJHAHHS IPU Pi3HUX



HaBaHTaXXEHHSX. 3alIPONIOHOBAHO aJITOPUTM aIalITUBHOIO KEPYBAHHS 3 MOJEJIIIO, 1110 TIOENHYE TapaMeTPUIHY
ineHTHdikario MaTeMaTUYHOI MOIeJIi Ta ONITUMI3ALIHUH MOMYK pe>kuMiB poboTu. Takuil nmiaxin 3a6esnedye
MOKJIMBICTb IMHAMIYHOTO KOPUTYBAaHHS [IapaMETPIB y peasibHOMY 4aci, MiIBUILye TOYHICTb PETYJIIOBAHHS Ta
3HIDKY€E BIUIUB 30BHILIHIX 30ypeHb. PO3p00JIEHO CTPYKTYPy KOMITIOTEPHO-IHTETPOBAHOI CUCTEMY KEPYBAHHS
KOJIOHOIO CUHTE3y aMiaKy, peasizoBaHy Ha 6a3i IporpamMoBaHOro joriyHoro Koutrposepa Siemens SIMATIC S7-400
ta cucremu Bisyasnizauii SCADA TRACE MODE 6, 10 103BoJIs€ 37iliICHIOBaTA MOHITOPUHT i KEPYBaHHS
TEXHOJIOTIYHUM NIPOLIECOM y peasibHOMY 4aci. [TpoBeseHe imiTauiiine Moie/10BaHHS [10Ka3aJjlo, 1[0 BUKOPUCTaHHS
CHCTEMU KEepPyBaHHS 3 MOJEJIJII0 JO3BOJIS€ MiABUIIUTYU KOHIEHTPAILil0 aMmiaKy Ha BUXOZi KOJIOHU Ha NPU6INU3HO 1% y
MOPIiBHSIHHI 3 PErJIAMEHTHUMHU XapPaKTePUCTUKAMU, CKOPOTUTU TPUBAJICTh MEPEXiTHUX MPOIIECiB i 3a6e3meuynTu
arepiofguYHUM xapakTep 3MiHU IapameTpiB 63 NepeBUILeHHS LONYCTUMUX MeX. JIOCSTHYTI pe3ysibTaTi
JOCJIIPKEHHSI MAIOTh BOKJIMBE IIPAKTUYHE 3HAYEHHS [J151 XiMiYHOI IPOMUCIIOBOCTI, OCKIJIbKU NOCIIiIKEHHS CUCTEMU
KEePYBaHHS 3 MOJEJIJIIO CIIPUSIE MiIBULIEHHIO ITPOIYKTUBHOCTI, 3MEHIIEHHIO €HEePTroCIIO>KUBAHHS, cTabinizamii
NapameTpiB IPOLECY Ta 3HWKEHHIO €KCILTyaTalliitHuX BUTpaT. KpiM Toro, maTemMaTu4yHa MOZEJIb i 3alIpOIIOHOBaHI
aJITOPUTMHU MOXXYTb OYTU BUKOPUCTAHI SIK HaBYaJIbHO-OCIIAHUIBKIN iHCTPYMEHT 1151 irOTOBKY iH>)KEHEPiB-
aBTOMATHUKIB i PO3POOHMKIB MPOMUCIIOBUX CUCTEM KepyBaHHS. OTpUMaHi pe3ysbTaTU BiIKPUBAIOTh [1€PCIEKTHUBU
MOJAJIBIIOrO PO3BUTKY iHTEJIEKTYyaJIbHUX CUCTEM KEPYBaHHS CKJIAJHUMU XiMIKO-TEXHOJIOTIYHMMU IIPOLIECAMU Ta

CTBOPEHHS UMAPOBUX OBIMHUKIB TEXHOJIOTIYHUX O0'€KTIB IJIs1 OIITUMI3allil IPOMUCIOBOTO BUPOOHMIITBA aMiaKy.
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2. Dissertation for the degree of Doctor of Philosophy in the field of knowledge 15 Automation and Instrumentation
151 Automation and Computer-Integrated Technologies. — Volodymyr Dahl East Ukrainian National University of
the Ministry of Education and Science of Ukraine, Kyiv, 2025. The dissertation is devoted to the creation of a
computer-integrated control system with a mathematical model of the ammonia synthesis column, aimed at
increasing the efficiency, stability, and energy efficiency of the ammonia production process. A comprehensive
mathematical model of the ammonia synthesis column has been developed, which takes into account heat and
mass transfer processes in the reaction zones, the influence of cold bypasses, and recuperative heat exchange. The
model makes it possible to determine optimal temperature-concentration regimes along the height of the column
and to evaluate the efficiency of technological equipment operation under different loads. An adaptive model-
based control algorithm is proposed, which combines parametric identification of the mathematical model and an
optimization search for column operating modes. This approach provides the ability to dynamically adjust
parameters in real time, increases control accuracy, and reduces the influence of external disturbances. The
structure of the computer-integrated control system for the ammonia synthesis column has been developed and
implemented on the basis of the Siemens SIMATIC S7-400 programmable logic controller and the SCADA TRACE
MODE 6 visualization system, which allows real-time monitoring and control of the technological process. The
conducted simulation modeling has shown that the use of the model-based control system makes it possible to
increase the ammonia concentration at the column outlet by approximately 1% compared to the regulatory
characteristics, reduce the duration of transient processes, and ensure an aperiodic nature of parameter changes
without exceeding permissible limits. The obtained research results have significant practical importance for the
chemical industry, since the implementation of the model-based control system contributes to increased
productivity, reduced energy consumption, stabilization of process parameters, and lower operating costs. In
addition, the mathematical model and the proposed algorithms can be used as an educational and research tool for
training automation engineers and developers of industrial control systems. The results obtained open up
prospects for the further development of intelligent control systems for complex chemical-technological
processes and the creation of digital twins of technological objects for optimizing industrial ammonia production.
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