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Ha Ttemy «Komn'loTepHe MOAeTIOBAHHS NPOLECIB TeIIOO0MIHY B CYYaCHUX TelJI00OMIHHMX

CUCTEMAX»

HaykoBuii kepiBHMK _J.T.H., Ipodecop, npodecop kadenpu 3araabHoi Gizuku Ta MOJeJBAHHSA

¢iznunux npounecis, Koroschkuii Bitaaiid MocunoBuyu

(HayKOBMI CTYyIiHb, BUEHE 3BaHHS, TIocaja, M6 )

AKmyanpHicms AKTYAJbHICTD J0CTiIKeHb, IPOBEJEHUX YV IAHill po0oTi, MOJIAra€e B iX BaKJIMBOCTI

JUJISL CYYACHOIO CBITY, e MP00JIeMH eHepreTH4Hol e(peKTHBHOCTI, eK0JIOTIYHOI CTIHKOCTI Ta 0e3nmeKkn

MAalTh BUpIIIAJbHE 3HAYEeHHsA. BUBUeHHs nponeciB ropiHHA Ta Horo MoaeJI0BaHHA V MPOrPaMHHUX

nakerax Takux sk COMSOL Multiphysics Ta ANSYS Fluent cnpusiloTh NOKpaleHHI0 po3yMiHHA i

OoNnTHMi3anii TeIJI0BHX NpoleciB, IO BiXirpalTh KPUTHYHY POJIL V NPOMHCJIOBOCTI, eHepreTuini,

OVIiBHHITBI TA 0araTboX iHIINX raJy3sx.

Ili gocixkeHHsI BUPIIVIOTHh MATAHHA €()eKTHBHOCTI Ta 0e3leKH TEIIOBHX NPOIECiB, CIPUSIOYH

3HMKEHHI0O BHUKHMIIB, ONTHMIi3alil eHepreTHYHUX BHTPAT TA NMiJABHIIEHHIO CTa0IJIBLHOCTI po00oTH

TEeXHOJIOTTYHHX YCTAHOBOK.

3e’a30k pobomu 3 HAyKo8UMU Npo2pamamu, nAdHAMu, memamu Kageopu

HaykoBo-1ocgigHa po60oTa «@i3MK0-TONOJIOriYHe MOIETIOBAHHS NPOIECiB Y BAKYYMHHX NPHJIAIAX

3 iHQyKIiiiHuM KepyBaHHAM» - 1/p Ne 0118u003782 2018 -2023 p.

HaykoBo-nocaigHna pooora «MoaeadoBaHHs (Qi3HUHHX NponeciB B iMIyJbCHIiH MATHETPOHHIH

PO3NMIIOBAILHIN cucTeMi» - a/p Ne 0118u0033783 2018 -2023 p.

06’ekm docnidxceHHA_npouecH, 0 NPOTIKAIOTH I Yac CHAJIOBAHHA MeJETIiB 3 JepeBUHH TBEPANX

COPTIiB B KOMII'IOTEPHIHA MOJeJIi TONKOBOI KAMepPH ABTOMATHYHOI0 KOT/JIa HA TBEPJAOMY NaJUBi

VIADRUS A0C.

Mpedmem docnidxrceHHA aproMaTHYHUI KoTea Ha TBepaomy naausi VIADRUS A0C nory:kHicTIO

20 kBT, B IKOCTi IAJMBA B AIKOMY BHKOPHCTOBYBAJNCH AePeB’AHNUCTI MeJeTH, 0 NOAABAJINCH B

dakeabHHMIl NAJLHUK po3podaenuii komnaHicio PellasX 3 BUTpaTo10 2 Kr/c IpH HIBHIKOCTI

Haruiracmoro genom nosiTps 7,5 m/c 3 remneparyporo 300 °C.

Mema po6omu QCHOBHOI0 METOIO JAHOI0 JOCTIIKEHHS € MiATOTOBKA KOMII’I0TEPHOI Moae i

pojorpiitHoro korjia VIADRUS AO0C (IToabina), 1o 0yae BUKOPHUCTAHA JUISA MOJAAJILIIOI PO3PO0KH,

BAOCKOHAJCHHSA TA BIIPOBA/I’KCHHA NAJbHHUKIB AJIA CTAJTIOBAHHSA IEJIET CiJILCbKOFOCHOZlapCbKOFO

MOXO0/’KEeHHS, 2 TAK0K BU3HAYEHHS OCHOBHHX 3aKOHOMIpPHOCTEl npouecy iX ropinag

JOCJI’KeHHS BILIMBY PEKMMHHX MapaMeTpiB Ha PO3MOIiJ TeMIepaTyp B TONKOBIili kamepi, a




TAKO0K JOCJHIKeHHS XaPAKTEPUCTHK 0ioeHepPreTHYHNX TPAB AHUCTHX TA JePEBHUX KVJILTYP AK

0iomaJJHBHOI CHPOBHHH.

Memoou 0ocnidxceHHA mMeToan MaTeMaTH4YHol Gi3uKu, pizMK0o-MaTeMaTHYHOr0 MOJACIIOBAHHS i

YHCEJHLHOI0 PO3PAXYHKY 3a JOIOMOI0I0 aKaJeMiuHoi Jinensii mporpamuoro komiiekcy ANSYS

Student
Bioomocmi npo o6caz 36imy, Kinpkicme inwocmpayii, maoauub, 000amKie I JimepamypHux

HallmMeHnyeaHv 3a nepenikom suxopucmanux __B pooomi nasedeno: suxkopucmanoi nimepamypu - 63,

cmopinok - 101, pucyuxie - 36, maoauys - 3.

Mema inougioyanvbHo20 3a860aHHA, BUKOPUCHIAHI MEMOOU mMA OMPUMAHI Pe3yTbmamu

ToJyioBHi Iijdi iHIMBIAYAJILHOI0 3aBAAHHA:

1. IIpoBecTH OIISIOBMIL AHAJI3 JITEPATYPHUX JKepeJ 100 CYYACHOI Teopil ropinHs.

O3HalOMHUTHCH 3 TEOPETHYHHMH ACMEKTAMH ABHUINA FOPiHHA, IK (izHK0-XiMiYHOr0 nmpouecy,

BU3HAYHUTH iioro kiaacudikamiio.

2. IIpoBecTH aHadi3 cYy4acHHX MYJAbTHGIBHUHUX IJIaTGOPM AJI MOAEJIOBAHHA Qi3 HUHHX TA

xiMiYHHUX nponeciB.

3. O6rpynTyBaTn Bu0Oip makery npukjaagaux nporpaMm ANSYS-Fluent Ta npoBecTH B HLOMY

MOJICJIOBAHHSA NMPOLECIiB CNAJIOBAHHA NeJEeT B TONKOBiH KaMepi BU3HAYEHOr0 KOTJIA

4. OOIPYHTYBATH TOUYHICTh OIIHKH aePOIHHAMIYHOI CTPYKTYPH NMOTOKY B NAJbHHUKAX i TOMII

KOTJIa, IIPA TOYHO 3aJJaHHUX TeII.JIO(bi3I/I'—lHI/IX BJACTHBOCTHAX CHAJTIOEMOI'0 NAJMBA TA IPOBECTH

BepHudikanilo MoaeJJI0BAHHS.

Bucnoeox B pamkax nanoi poootu 0yB npoBeaeHNii AHAJITHYHNI OTJISI0BUM aHAJTI3 JiTepaTypHUX

JKepeJ, 0 CTOCYETHLCH CYYACHOI Teopii ropiHHs. ABTOpP o3HalioMuBcd 3 (i3HKo-XiMiYHHUMH

acneKTaMM SIBHIIA TOPiHHA Ta #oro KJjacHdikaiicro, 1o a0 MOKJIHBICTH 3P03YMITH OCHOBHIi

NPUHIMIN _1boro mpomnecy. IIpoBeaeHo aHATI3 CYYACHHX MVJbTHOIBMYHHX 1iaTdopM s

MOaeJI0BAaHHA (Qi3MYHMX Ta XiMiYHMX HpouleciB, 0 HAAAJ0 MOKJIMUBICTL BH3HAYHUTH IEpPeBATH

nakery npukjaagaux nporpam ANSYS-Fluent ajs MoJelIOBaHHSI MMPOIECIB CHAJIOBAHHSA IeJET B

TONKOBIiH kKaMepi BU3HaYeHoro kotJa. Ilig yac gocaixkeHHs 0YJ10 OOIPYHTOBAHO TOYHICTh OIIHKH

AepPOAMHAMIYHOI CTPYKTYPHM NOTOKY B NAJLHHMKAX i Tommi KOTJA 32 YMOBHM TOYHO 3aJaHHX

TemIo0iZsHYHNX BJACTHBOCTEH cnajJoBaHoro mnajansBa. IIpoBeaeHa Bepudikanis pe3yJabTaTiB

KOMII'IOTEPHOT0 MOJEJTIOBAHHA, KA MOKA3a,1a BHCOKY TOYHICTL PO3PAXVHKIB, 10 MiATBEPIKYE

HAJiHICTL MET010J10Til JOCTiIUKEeHHS, 1[0 BUKOPHCTOBYCTLCA V 1iii po0oTi.

Ilepenix knrouoeux cnie (ne oOinvue 20) Ilpouecu ropiHHs, TeIUIOBI INpoOLECH, e€HepreTu4yHa

eeKTHBHICTL, TriapoauHamMika, TeIJIOOOMIHHI amapaTH, AaBTOMATHYHI MeJeTHi KOTJH,

MOJEJTIOBAHHY TEILIOBHUX NMpoleciB, MyJabTHdi3nuHi miaardpopmu, ANSYS

Iinnuc kepiBHUKA
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Actuality The relevance of the research carried out in this work lies in its importance for the modern

world, where the problems of energy efficiency, environmental sustainability and safety are of crucial

importance. The study of combustion processes and its simulation in software packages such as

COMSOL Multiphysics and ANSYS Fluent contribute to the improvement of understanding and

optimization of thermal processes that play a critical role in industry, energy, construction and many

other industries.

These studies solve the issue of efficiency and safety of thermal processes, contributing to the reduction

of emissions, optimization of energy costs and increasing the stability of the operation of technological

installations.

Relationship of work with scientific programs, plans, themes of the department

Research work "Physico-Topological Modeling of Processes in Vacuum Devices with Inductive

Control' - project No. 0118u003782 2018-2023.

Research work "Modeling Physical Processes in Pulse Magnetron Sputtering System'' - project No.

0118u0033783 2018-2023.

Object of research Processes occurring during the combustion of wood pellet fuels in the

computational model of the combustion chamber of the automatic solid fuel boiler VIADRUS A0C.
Subject of research The automatic solid fuel boiler VIADRUS A0C with a capacity of 20 kW, fueled by

woody pellets supplied to a burner developed by PellasX at a rate of 2 kg/s with an induced air velocity

of 7.5 m/s at a temperature of 300 °C.

Purpose of work The main goal of this research is to prepare a computer model of the VIADRUS A0C

water boiler (Poland), which will be used for further development, improvement, and implementation

of burners for burning pellets of agricultural origin. Additionally, the study aims to identify the

fundamental patterns of their combustion process, investigate the influence of operational parameters

on the temperature distribution in the combustion chamber, and explore the characteristics of

bioenergy herbaceous and woody crops as biofuel raw materials.

Research methods Methods of mathematical physics, physical-mathematical modeling, and numerical

calculation using an academic license of the ANSYS Student software package.




Information about the volume of the thesis, the number of illustrations, tables, applications and
references in the list of used ones The work contains: references - 63, pages - 101, figures - 36, tables -
3.

The purpose of the individual task, the methods used and the results obtained
Main Objectives of the Individual Task:

1. Conduct a comprehensive review of literature regarding the contemporary theory of combustion.

Familiarize yourself with the theoretical aspects of the combustion phenomenon as a physico-chemical

process and determine its classification.

2. Analyze modern multiphysics platforms for modeling physical and chemical processes.

3. Justify the selection of the ANSYS-Fluent package for applied programs and perform modeling of

pellet combustion processes in the combustion chamber of a specified boiler.

4. Substantiate the accuracy of assessing the aerodynamic structure of the flow in the burners and

boiler combustion chamber, assuming precisely defined thermophysical properties of the combusted

fuel, and conduct modeling verification.

Conclusion_Within the scope of this work, an analytical review of literature related to modern

combustion theory was conducted. The author familiarized themselves with the physico-chemical

aspects of the combustion phenomenon and its classification, providing insights into the fundamental

principles of this process. An analysis of modern multiphysics platforms for modeling physical and

chemical processes was carried out, identifying the advantages of the ANSYS-Fluent software package

for modeling pellet combustion processes in the designated boiler's combustion chamber. The study

justified the accuracy of assessing the aerodynamic structure of the flow in the burners and boiler

combustion chamber under precisely defined thermophysical properties of the combusted fuel. The

verification of the computer modeling results demonstrated high accuracy in calculations, confirming

the reliability of the research methodology emploved in this work

Keyword list (no more than 20) Combustion processes, thermal processes, energy efficiency,

hydrodynamics, heat exchange devices, automatic pellet boilers, modeling thermal processes,

multiphysics platforms, ANSYS.
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