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Pedepar:

1. Incepraniiina po60Ta IpUCBIY€HA JOCIIKEHHSIM NIPOLECIB CIIAaNOBAHHS BOJONAIMBHOI €MyJbCii HA OCHOBI

MasyTy 3 METOI0 YJOCKOHAJIEHHS TE€XHOJIOTI ii BUKOPUCTAHHS B TONIKOBUX KaMepax KOTEJIbHUX YCTAaHOBOK. OG’€KTOM

IocimkeHHs € Pi3snKo-XiMiuHi IpoliecHy, 1110 BifOyBalOThCS IIPU CIATIOBAHHI BOJONAJIMBHUX €MYJIbCii B TOIIKOBUX

Kamepax KOTeJIbHUX YCTaHOBOK. [IpeiMeTOM [OCTIiIKEHHSI € 3aKOHOMIPHOCTI, 1110 XapaKTepU3yIOTh I1poLec

CIAJIIOBAHHS BOJONAJIMBHUX €MYJIbCii Ta iX BIIJIMB HA €(DEKTHUBHICTh, €KOJIOTIYHICTh Ta HAMiIMHICTh POOOTU



KOTEJIbHUX YCTAaHOBOK. MeTOI0 AucepTaliiiHOI pO60TH € HayKOBe OOIPYHTYBAHHS TEOPETUYHUX I1OJIOKEHD i
PO3pO06Ka MPAKTUYHUX PillleHb 010 MiABUIIEHHS TEXHIKO-€KOHOMIYHUX, €KOJIOTIYHUX MTOKAa3HUKIiB pOOOTH Ta
HAJiHOCTI eKcIyaTalii KOTeJIbHMX YCTAaHOBOK IIPU CIIA/IIOBAHHI BOAONIMBHUX €MYJIBCIN. Y BCTYIIi OOIPYHTOBAHO
aKTyaJbHICTb TEMU POOOTH, 110 MOB'SI3aHA 3 TPO6JIEMOIO BUKOPUCTaHHSI BOLONAIMBHUX €MYJIbCiil [J1s MiABUILIEHHS
€HEeProeKoJIoriYHoi e(PeKTUBHOCTI Ta HAZiHOCTI eKCIulyaTalii KOTeJIbHOTo 06J1alHaHHS. AHAJII3yI041 Cy4aCHU
CTaH Ipo6yieMH, [10Ka3aHo, 110 iCHYIOUi OCTIiIPKEHHS He BPaxOBYIOTh BeChb KOMILJIEKC I1apaMeTpiB, 1110 BILJIMBA€E HA
IIPOLIECH CIIAJIIOBAHHS BOIONAJNBHOI €eMYJIbCil. Bu3HavyeHi MeTa Ta 3aadi JOCIiI)KEHHs, HaBEIEHO AaHi npo ii
HAyKOBY HOBU3HY, IPAaKTU4HE 3HAYEHHS, alTpo0allilo pe3ysbTaTiB Ta My6uliKallii 3a TeMOI0 po60TH. V Nepmomy
PO3[ii mpencTaBleHUN aHati3 mpxepes iHpopmaliii 3 MUTaHb BUKOPUCTAHHSI BOJOIAJIMBHUX €MYJIbCiil B IBUTYHAX,
ra3oTyp6iHHMX Ta KOT€JIbHMX YCTaHOBKax. [IpoaHanizoBaHi pakTopwy, 0 BIIJIMBAIOTh HA IIPOLEC 3TOPSIHHS
BOJOMNAJINBHUX €MYJIbCIll B IOPiBHSIHHI 3 TPAAULIIMHUMU CIIOCOOAMU MiABUILIEHHS SIKOCTi TOPiHHS — YIIOPCKYBaHHSIM
BOJISIHOI [1apy 260 BBEI,EHHSIM BOJY B 30HY rOpiHHS. [IpoaHani3oBaHO BILJIMB SIKOCTi BOAY HA €(PEKTUBHICTb pOOGOTU
€HepreTUYHUX YCTAaHOBOK Ta MeTOJU ii MiAroTOBKY, I0Ka3aHO HEOOXiTHICTh 3aCTOCYBaHHS IOAATKOBUX 3aX0LiB 11JIs1
aKkTyBallii po6ounx IpoLeciB, y TOMYy YMCJIi KaBiTaliiHOI 00po6ku Ha ctafii nigrorosku BIIE. 3a3HayaeTbes
HeJ0CTaTHSI IOBHOTA iHpopMmallii o0 BU3HAYeHHs] BUMOT 10 sIKOCTi Boau Aj1st BITE Ta mapameTpiB po604nx
IIPOLECIB IPU CIIAJIIOBAHHI €MYJIBCii 32 YMOB Pi3HOTO BOJOBMICTY. Y IPYrOMY PO3ZiJi PO3IJISIHYTO IIPOLECU
BiOpaliliHOro ropiHHS Ta iX BIIJIUB HA CIIAJIIOBAaHHS BOAONAJIMBHOI eMyJIbCii. PO3risiHyTO pi3Hi BUAM BiOpaLifiHOro
ropiHH# Ta ix MaTeMaTUYHUN onuc. BUusHadyeHi yMOBY, 32 SIKUX CIIOCTEPIra€TbCsl MO3UTHUBHUN BIVIUB TAKOTO PEXKUMY
ropiHHS Ha iHTeHCH)iKaLlilo TeMI00OMiHy Ta 3MEHILIEHHS WIKiAMMBUX BUKUAIB Y TOBKis. [IpoaHanizoBaHi pi3Hi
npouecy nepetTBopeHs BogHOi (asu BIIE, KOXKeH 3 IKMX CyNPOBOJKYETbCS Pi3HUMU 3aKOHOMiIDHOCTSIMU IPOGIEHHS
BUXiJJHUX KpalleJib nanusa. TpeTiil po3zis IpUCBIY€HO AOCIIIPKEHHSIM SBUILA BUCOKO- Ta HUBbKOTEMIIEPATYPHO]
KOpO3ii IpY CNaoBaHHI BOJONAIMBHUX €MYJIbCill. [IpecTaBlIeHo ONMC eKCIIEPUMEHTAIBHOI YCTAaHOBKY Ta
PEe3yJbTaTU NOCiIKEHb BIVIMBY MiHEPAJIbHOI YaCTUHY NaJIMBa Ta BOAY Npu criamoBaHHi BITE, Temneparypu
IIOBEPXHI MeTaJli Ta KoeillieHTy HaJJIMIIKY [OBITPs I1pY pi3HOMY cosieBMicTi Bogu aJs craii 20 ta 1X18H10T.
[IpoBeneno nopiBHsIbHUI aHani3 BUTpar BIIE Ta Ma3yTy, OTPUMAaHO 3a/IEXKHOCTI IIBUAKOCTI BUCOKOTEMIIEPATYPHO]
Ta HU3bKOTEMIIEPATYPHOI KOPO3ii 1Py pi3HOMY COJIeBMICTi Ta KoedillieHTi HanMUIKy noBiTp. llnsxom 06pobku
PEe3yJIbTATiB €KCIIEPUMEHTANILHUX NOCIIII)KEHb OTPUMAaHI PErPeCifiHi PiBHSIHHS, SIKi JO3BOJIIIOTh IPOTHO3YBaTU
IHTeHCUBHICTb KOPO3ii pu BuKopucTaHHi BIIE Ta 4ncTyX nanus, NpoBefeHa OLiHKa IOTPillHOCTEN OTPUMAHUX
PiBHSHB. Y 4ETBEPTOMY PO3Ziji 3aIIPOIIOHOBAHI BapiaHTU KOHCTPYKTUBHUX PillleHb [J151 IPOMUCIIOBUX Ta
YTUJIi3alliiHUX KOTJIiB 3 YCTaHOBKOIO KOHJIEHCALITHMX [TIOBEPXOHb HArpiBy 3 Pi3HUX MaTepiasiB. 3alIPONIOHOBAHO
BHUKOPHUCTaHHS CKPYOEpPHUX TEXHOJIOTIH i3 3aCTOCYBaHHSIM KOHJ€HCAllillHMX [IOBEPXOHb i3 HACAIKOIO 3 He
KOPO3iMHMX MaTepiais. [I7151 CyZHOBUX KOTE€JIbHUX YCTAHOBOK OOI'PYHTOBAHO BUKOPHCTAHHS €JIKTPOJiali3HUX
TEXHOJIOTI! MiArOTOBKY BOAM, II0OKa3aHa [iepeBara ix BUKOpPUCTaHHS. Po3pobiieHa cxeMa TeXHOJIOTii KOMITJIEKCHOTO
BHUKOPHUCTaHHS NNJINBHO-€HEPreTUYHUX i BOOHUX PECYpCiB, 0COOJIMBICTIO SIKOi € BUKOPUCTAHHS Ha eTarnax
[oNepeNHbOI MiATOTOBKY NPIiCHOI BOJY Ta [1ajMBa KaBiTalillHOI 00poOKU pi3HOI iHTeHCUBHOCTI. [IpoBeeHnit aHani3
BILJIUBY BIIOPCKYBaHHS BOJASAHOI [Iapy Ha €MiCiI0 WIKiAJIMBUX peYOBUH Npu crnianoBanHi BIIE y mopiBHAHHI 3 yncTum
MasinBoM. 3a JOTIOMOTOI0 METO/IiB CTATUCTUYHOI OOPOOKY TJAHNX OTPUMAHO PiBHSHHI 6araToBUMIipHOI perpecii, mo
II03BOJISlE BUBHAUYUTH MIBULIKICTb IPUPOCTY 3a0pYyIHIOIOUMX PEUYOBUH 111 criamoBaHHs BIIE 3 BMicToM cipku no 30
%. Y BUCHOBKaxX HaBeJIEHO OCHOBHi pe3yJIbTaTU HAyKOBOi POOOTHU MO0 BUPIIIEHHS [IOCTABJIEHUX HAYKOBUX 3a1a4

IOCJiIKeHHS.

2. The results of research into the combustion of water-fuel emulsion are presented in the dissertation, as well as
practical recommendations for improving the technology of its use in combustion chambers of boiler installations
that have been developed. The object of the study is the physicochemical processes that occur during the
combustion of water-fuel emulsions in the combustion chambers of boiler installations. The subject of the study is
the patterns that characterize the process of burning water-fuel emulsions and their influence on the efficiency,
environmental friendliness and reliability of the operation of boiler installations. The objective of the dissertation is
scientific development of the theoretical basis and practical solutions to improve the technical, economic,

environmental performance and reliability of boiler installations when using water-fuel emulsions. The



introduction demonstrates the relevance of the topic of the dissertation, defines the research objectives, provides
data on its scientific originality, practical significance, testing of the results, and publications made on the topic of
the work. The first chapter presents an analysis of sources of information on the use of water-fuel emulsions in
engines, gas turbines, and boiler installations. Factors affecting the combustion process of water-fuel emulsions
are analyzed in comparison with traditional methods of improving the quality of combustion, such as injecting
steam or introducing water into the combustion zone. The influence of water quality on the efficiency of power
generating installations and methods of its preparation are analyzed, and the need for additional measures to
activate work processes, including cavitation processing at the stage of preparation of the water-fuel emulsions, is
shown. The lack of complete information on determining water quality requirements for water-fuel emulsions and
work processes parameters when burning emulsion under conditions of different water content is pointed out. In
the second chapter, the processes of vibrational combustion and their influence on the combustion of water-fuel
emulsion are examined. Different types of vibrational combustion and their mathematical description are
considered. The conditions under which a positive effect of such combustion mode on the intensification of heat
transfer and the reduction of harmful emissions into the environment is observed are determined. Various
processes of transformation of the water phase of the water-fuel emulsions are analyzed, each of which is
accompanied by different patterns of fragmentation of the initial fuel droplets. The third chapter is devoted to the
study of the phenomenon of high- and low-temperature corrosion during the combustion of water-fuel emulsions.
A description of the experimental setup and the results of studies of the influence of the mineral part of the fuel
and water during the combustion of water-fuel emulsions, as well as of the metal surface temperature and the
excess air coefficient at different water salinity for steel 20 and 1X18N10T, are presented. A comparative analysis of
the consumption of water-fuel emulsions and heavy fuel oil was conducted, and the dependences of the rate of
high-temperature and low-temperature corrosion at different salt content and excess air coefficient were
obtained. On the basis of processing the results of experimental studies, regression equations were obtained that
allow predicting the intensity of corrosion when using water-fuel emulsions and pure fuels, and an assessment of
the errors of the obtained equations was carried out. In the fourth chapter design solutions for industrial and
waste-to-energy boilers equipped with the condensing heating surfaces made of various materials are proposed.
The use of scrubber technologies that envision condensation surfaces with a nozzle made of non-corrosive
materials is proposed. For ship boiler installations, the use of electrodialysis technologies for water preparation is
substantiated, and the advantage of their use is shown. A scheme of the technology for the integrated use of fuel,
energy and water resources has been developed, the feature of which is the use of cavitation processing of various
levels of intensity at all stages of preliminary preparation of fresh water and fuel. An analysis of the influence of
water vapor injection on the emission of harmful substances during the combustion of water-fuel emulsions in
comparison with pure fuel was carried out. Using statistical data processing methods, multivariate regression
equations were obtained, which allows determining the rate of increase in pollutants for the combustion of water-
fuel emulsions with a sulfur content of up to 30%. In the conclusions, the main results of the scientific work
regarding the solution of the scientific problems set in the research are presented.
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Micue3HaxoaKeHHS: Bys1. KomyHanbHuKiB, 6y, 2/10, Xapkis, XapkiBcbkuii p-H., 61046, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiiHHSA: HaujonasnbHa akajeMis HayK YKpaiHu



InenTudikarop ROR:

CeKTop HayKH: AkafemiyHui1

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Pegpko Irop Onekcangposud
2. Ihor Redko

KBasigikanis: n. 1. u., npodecop, 05.23.03
Imentudikarop ORCHID ID: 0009-0005-1556-0830
JoparkoBa indopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET 3a/TiBHUYHOTO

TPaHCIIOPTY
Kopg 3a €IPIIOY: 01116472

Micue3HaxoaKeHHS: MaiifaH Deitepbaxa, 6ya. 7, XapkiB, XapKiBcbkui p-H., 61050, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEpPCUTETCHKUI

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tapacenko OsnekcaHgp MukosanoBuy

2. Oleksandr M. Tarasenko

KBasigikamis: . t. u., mou,., 05.14.14
InenTudikarop ORCHID ID: 0000-0002-7480-2917
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHUil TEXHIYHMIA YHIBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupnuyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kpyrsisikosa Ozera BosogyumupisHa

2. Olga V. Kruglyakova



KBasigikamis: . . u., gou., 05.14.06

InenTudikarop ORCHID ID: 0000-0003-1113-826X

JoparkoBa iHdpopmamnist:

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupninuosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

VIII. 3ak1104Hi BiZOMOCTI
Baache IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigzainy YKpIHTEI mo €
BiZNOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIJIBHOCTI

[TapcapmaHos Irop Bosoaumuposuy

[Tapcapmanos Irop Bonogyumuposuy

Kosnbacenko Osier BacuiboBud

VKpIHTEI

Opuenko TersiHa AHaTOJIiBHA



