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Conclusions. 1. For the first time, new patterns have been obtained, which take into
consideration the complex effect of temperature, pressure, and the ratio of water vapor / base fuel on
the coefficient of increase of the calorific value of the base fuel.

2. Indicators of efficiency of thermochemical treatment of hydrocarbon and methanol fuels for
ranges of temperatures and pressures which correspond to parameters of working processes of thermal
engines of marine power plants have been determined.

3. The obtained results will significantly expand the understanding of the physics-chemical
mechanisms of environmentally friendly burning in combustion chambers operating on the
thermochemical products.
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Anortanisi: [IpoaHnanaizoBaHO MOXJIHMBICTh BHUKOPHCTAHHS TEXHOJOTiI IU(POBOTO IBIMHHUKA IS
CTBOPEHHSI IPOTOTUIY TEIUIOOOMIHHMKAa Ha JBodaszHux Ttepmocudonax. ChopmoBaHo 3amadi
JEKOMITO3HINIT MaTeMaTUYHOI MOJeN TeIIOOOMIHHMKAa Ta BH3HAYE€HO OCHOBHI KpuTepli Ta
1H)KeHEepHI/IM(POBI IHCTPYMEHTH Uil BU3HAYCHHS XapaKTEPUCTUK 1 Koe(illie€HTIB, 110 OMUCYIOTh
poboty TepMocudoHa.
KurouoBi cioBa: mudpowuii ABiitHUK, TepMOcH(OH, TETITOOOMIHHUK.

Berynna yactuHa. Ludposmii apiiiHuk — ne mudposa (BipTyanbHa) MoZAeNnb OyIb-sSKUX
00'ekTiB, cucTeM, 4u mporieciB. Bona TouHO BiATBOpIOE popMy Ta 1ii OpUTIHATY Ta CHHXPOHI30BaHA
3 HUM. TexHomoris nuppoBUX IBIHHUKIB T03BOJISIE CTBOPIOBATH OKPEMI JIeTalli Ta BIATBOPIOBATH II1JTi
BUPOOHHUYI JIAHITIOKKH, TIPOBOJSYN BIpTyalbHI BHUIPOOYBaHHS Ta 3amodirarouu 300s8M y poOoTi
obnannanus [1, c. 3].

Meta po6oTtu. I[Ipu po3poOiii HOBOTO €HEPreTUYHOTO 00JIaTHAHHS BUKOPUCTAHHS TEXHOJIOT11
U poBOro IBIHHUKA JO3BOJIUTH CYTTEBO 3HU3UTU BUTPATH Yacy 1 (iHAHCIB, OCKUIBKH III¢ Ha eTarli
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MPOEKTYBAaHHS JIO3BOJISIE MOJICIIOBATH HOTO pOOOTY B PI3HUX YMOBAax, Ha Pi3HUX HaBaHTaKCHHSX,
BUSIBUTH TTIOMIJIKA Ta CIa0Ki MICIISL.

JlocBin po3poOKHM Ta MPOEKTyBaHHS KOTIIB, €KOHOMai3epiB, MOBITpoMiAirpiBaviB Ha 0Oasi
nBodaszHux TepMocudoHiB [2, 3, 4] moKa3zaB CKJIAIHICTh, a MICIIMHA HaBiTh HEMOXIIUBICThH
3a37aleriab BU3HAYUTH PEKUMH poOOTH Ta BpaxyBaTH 3MiHY HaBaHTaXXEHb y MPOIIECi eKCILTyaTarlii.
A mHTaHHS pO3paxyHKy HaMIHHOCTI Ta IHTEHCHMBHOCTI BIZIMOB Takoro oOOJaJHAHHS B3araii
3aJTMIIAIOTHCS HE PO3KPUTUMHL.

Po6oTa TernnooOMiHHIX anapartiB i3 KITaCHYHUMH TIOBEPXHAMH (KOXKYXOTPYOHI, IJIACTHHYACTI)
K y cTtatuli (po0oTa Ha CTalllOHAPHUX peXUMax), Tak 1 B AMHaMIlI (ITyCKH, MEPEXiHI PeKUMH,
3YyNUHKHM) 00pe BHBUEHA Ta MareMaTH4HO omucaHa. OmHak poOoTa TepMOCHU(OHIB B SKOCTI
MOBEPXOHb HArpPiBY BCe 1€ 3AJIMIIAE S MUTAHb 010 BHYTPIIIHIX MPOIECiB KUIIHHA-KOHACH ALl
1 TepMigHOTO OTIOpPY (ha30BOTO MEPEXOTY, a TAKOXK poOOTY TepMocHu(oHa B AMHAMIII - HA IEPEXiTHUX
pEeKUMaX.

[Ipomec cTBopeHHS TU(GPOBOTO MBIMHHUKA IS TEIUIOOOMIHHOTO amapaTy MOKHA IMOUIATH Ha
TaKi OCHOBHI €Tamu:

Kpok 1

Po3pobxka anreGpo-mdepeHItiaIbHIX CHCTEM PiBHSIHB, 110
OIHCYIOTH CTAaTHYHY Ta JIUHAMIUHY IOBEIiHKY
TeII000MIHHHKA, III0 MOJETIETHCS

Y
Kpoxk 2
BupnineHHs B OTpHMaHiil CHCTeMi Ha0Opy eMITipHYIHHX
Koe(III€HTIB Ta XapaKTepHUCTUK 00'€eKTa MOJIEITFOBaHHS, SIKI
MOKHa OTPHMATH 13 BUIIPOOYBaHb/CHMYJISIIIL

¥

Kpok 3
IIpoBeieHHs BUIIPOOYBaHHS/CHMYJIALIT 00'€KTa Ta
HaJIaIlITyBaHHA MOJIEIi 32 pe3y/IbTaTaMU
HaTypHHUX/MaTeMaTHYHHX eKCIIEPHMEHTIB, TaK 00 BOHA
BUINIOBIaIa peaabHOCTI, 3 TOTPIOHUM cTyneHeM JeTanizamii. Ha
LIbOMY eTarli Bii0yBaeTbest 00poOKa (izuaHuX abo
MaTeMaTHYHHX eKCIIEPUMEHTIB 1 10 MoJIeJIi BBOJIITh
BJIACTHBOCTI, OTPHMAaHI 3a pe3yJIbTaTaMu i€l 00poOKH

BucHoBku. Jlnsg cTBOopeHHs IMGPOBOrO ABIMHHKA TEPMOCH(POHHOTO TEMI00OMIHHUKA
HEOOXiTHO BUKOPUCTOBYBATH HU3KY CyYaCHHX 1H)KEHEPHUX Ta HU(PPOBUX IHCTPYMEHTIB.

1. BIM - indopmariitne moaemtoBanns KoHCTpyKiii (SolidWorks, AutoCAD Invertor)

2. IlporpamHo-amapaTHe  MOJICNIOBaHHS B  IHJKMHIPUHTY  CHCTEM  YIpaBIIiHHSA
(MatLab/Simulink, Python, SimInTech)

3. ®i3uyHe/MaTeMaTUYHE MOJECIIOBAHHS TPYJHOBUMIPIOBAaHMX a00 HEBHMIPIOBAaHHX
napametpiB (izngHoro od'ekra (SolidWorks Simulation, FlowVision, Ansys Fluent)

4. BinTBOpeHHS PiIKICHUX UM HEICHYIOUHX CTaHIB (i3UYHOTO 00'€KTa
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[Tonanpina JEKOMMO3HINS MOJENI TEIIOOOMIHHOTO amapary Ta eJeMEeHTa TerIo0OMiHHOT
MOBEPXHI — TepMOCU(POHA, BIIKPUBAE MOMKITHBOCTI Y PO3BUTKY IIHOTO JOCIIKESHHS.
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Analysis of the possibilities of creating a digital twins prototype of a two-phase
thermosyphons heat exchanger

[urii Dolganov, National University of Shipbuilding

Annotation: The possibility of using digital twin technology to create a prototype of a two-phase
thermosyphons heat exchanger was analyzed. The tasks of decomposition of the mathematical model
of the heat exchanger are formed, and the main criteria and engineering/digital tools for determining
the characteristics and coefficients describing the operation of the thermosiphon are identified.
Keywords: digital twins, thermosiphon, heat exchanger
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