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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHuX PyOpHK: 31.15.27

Tema gucepranii:

1. Oco6MBOCTi BUIIApOBYBAHHS Ta TOPiHHS KPAILJIMH BOJONAINBHUAX €MYJIbCill BAKKUX BYIJIEBOLHIB

2. Features of evaporation and combustion of drops of water-and-fuel emulsions heavy hydrocarbons

Pedepar:

1. Y po6oTi npoBeJieHi eKcliepMMeHTaslbHi NOCiIPKEHHS 3 BUBHAUEHHSI ONITUMAaJIbHOI'O KOMIIOHEHTHOTro ckiany BITE,
110 3a6e3meuye ii BUCOKY CTabiNbHICTb IIPU LiJIbOBOMY BUKOPUCTAHHI; BU3HA4Y€HI MOJM(PIKOBaHMM METOAOM
Pe6ingepa 3aeXHOCTi 3Ha4€HHS MDK(A3HOT0 HATATY IIPU HarpiBaHHi; po3po6seHuii Kom6iHoBaHUI reHepatop BIIE
Ha 3yCTPiYHUX CTPYMEHSX, IPOBELEHI BUITPOOYBaHHS JaHOTO F€HEepaTopa Ha HATYPHOMY KOTJIOArperari;
3aIPOIIOHOBAHA ifiesl MOXKJIMBOCTI iCHYBaHHS MOAM()IiKOBaHOI [IOBEPXHi [1pY BUIIapyBaHHI Kparlli BOJ0-6€H3MHOBO]
€MYJIbCii, 110 MOsICHIOE YOMY IIBU/IKICTh BUNIAPYBAHHS Kparlli Takoi eMyJibcii 6inbie B 1,5 - 1,7 pasu, 4uM MWBUAKICTD
BUIAPYBaHHS KPAIUIi YXCTOTO NAJIMBa; €KCIIEPUMEHTAIbHO BUSIBJIEHE iCHYBAaHHSI MyJIbCALIITHOTO PEKUMY
BUIIapyBaHHS KPAIJIMH €MYJIbCill, CTBOPEHUX Ha OCHOBI Ba)KKUX AJIMB 3 TEMIIEPATYPOIO CyOJliMallii 1ajlMBHOTO
KOMIIOHEHTA 0iJIbIIOI0, HDK TEMIIEpATypa KUIiHHS BOJY; Y TEOPETHUYHIN MOJeJli 3alIPOIIOHOBAHO MEXaHi3M
€KpaHYyBaHHSI 1apOI0 BOAM TeIa, 0 HAAXOIUTb Y IPOCTIp MiXX AUCIIEPCHUM CEPELOBULIEM i TAPOM IJ100YyJIM BOIH,

110 [103BOJINJIO IOCSATTH Y3rOI)KEHHs BeJIMYMHY IIepiofy MyJibcalliil OTpPUMAaHOro B €KCIIEPUMEHTAaXx 3



PO3PaxyHKOBUMHU 3HAUYE€HHSIMU OTPMMAHUMU IIPU KOMII'IOTEPHOMY MOJIEJIIOBaHHI; po3p06JIeHi alrOpUTMHU i
CTBOpEHeE MporpaMHe 3a6e3reyeHHs], 0 J03BOJISIE BpaXOBYBATHU B TEOPETUYHUX PO3PAXyHKaX e(PeKT ITOBEPXHEBOTO
IVICIIepPTYBaHHS; Ha MiJICTaBi po3p06JIeHUX TEOPETUYHUX YSIBJIEHb i eKCIIepPUMEHTAIbHUX JAHUX 32
3aIpONIOHOBAaHMM KpUTEpieM po3paxoBaHa 006J1aCTb iCHYBaHHS MyJIbCALIITHOTO PEXXUMY BUIIAPYBaHHS,;
€KCIIEPUMEHTAJIbHO BUABJIEHO, 10 [IPY HATrPiBaHHI KPAIJIMH AOCIIIKYBAHUX €MYJIbCIN CIIOCTEPIraeThCA
CTaJiIHICTb CHiAYy0UYUX OJUH 3a OJHUM IPOLECiB; BUBHAUEHO YacC FOPiHHS 4aCTOK, AUCIIEPrOBaHUX 3 00'eMy Kparuli
npu ii MiKkpoBUOGYXOBOMY PYyIHYBaHHI; €eKCIIEPUMEHTAJILHO BUSIBIIEHO e(PEeKT KaCKaIHOTO JUCIePTyBaHHs IpU
rOpiHHI KparviMH JocimKysanux BIIE

2. In the work of the experimental study was carried out to determine the optimal composition of water-and-fuel
emulsion (WFE) ensures its high stability in the target use; defines the modified Rebinder's method dependence of
the values of the interfacial tension when heated; a combined generator of WFE on the counter streams, the tests
of the generator at the on-site boiler; proposed the idea of the possibility of the existence of a modified surfaces
after the evaporation of the droplets of water-gasoline emulsion, which explains why the speed of evaporation of
drops of the emulsion more than 1.5 - 1.7 times than the speed of evaporation of drops of clean fuel; experimentally
revealed the existence of pulsating regime of evaporation of drops of emulsion, created on the basis of high-
carbon fuels with a temperature of sublimation of fuel components, higher than the boiling point of water; in the
theoretical model proposed a mechanism for screening of water vapor heat, coming into the space between the
dispersed environment and evaporating globule of water, which allowed to achieve harmonization of the period of
pulsation determined in experiments with the estimates obtained by the computer simulation; an algorithm has
been developed and created software allows to take into account in theoretical calculations of the effect of the
surface of the dispersion; on the basis of the developed theoretical concepts and experimental data on the
proposed criterion is calculated area of the pulsating regime of evaporation from the temperature drops of WFE; it
has been experimentally found that when heated drops studied emulsions is observed stages of successive
processes; the times of combustion particles, dispersion of the drops in her micro explosive destruction;
experimentally detected the effect of cascade of the dispersion of the combustion of drops of the studied WFE.
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