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Pedepat/anoranis:

1. Ha ocHOBI orsiszy BifoMuX METO/IB AOCiI)KEHHs TOPiHHS KpameJsib pOOUTHCSI BUCHOBOK, 1110 TOPiHHS €MYJIbCil
CYIIPOBOMKY€ETHCSI SIBUIILEM MiKPOBUOYXiB: [10/1iJIOM IIEPBUHHOI KpaIuli Ha BTOPUHHI. [Ipy IbOMY B 3aJ1€5KHOCT] Bi,
iHTEHCHMBHOCTI MiIBOAY TeIjIa MOKJIMBUM SIK HEBEJIMUKUI BUKUT, MaTepialy, Tak i pyHHYBaHHs KpaIlli 3arajoM.
BukopucCTaHHS €MyJIbCill BAXKIMBO B HAMIPSIMKY 3MEHILIEHHS! BUKU/IiB OKUCIIIB 30Ty Ta 301/IbIIE€HHS NOBHOTU
3TOpPaHHS PiIKOro Nnajausa. B MeToxi MopyBaToi KyJIbKY ONMCAaHO HOBA METOJ VKA IPOBEIEHHS €KCIIPpeC-aHai3y Ha
LIBUAKICTb BUTOPAHHS JAHOI PiIVMHY. 3MOYEHUI FOPIOYOIO0 PIIMHOIO KyJIbKa [TIOMILYEThCS Ha CIeLiabHil mifcTaBLi
Ha Baru. Ha 3a;e>xHOCTi Macy KyJIbKU Bif, 4acy € JIiHiliHa [iIsHKa, SIKa BU3Ha4ae MIBUKICTb TOPiHHSA pinuHu. Ha
BiIMiHY BiJl iCHYIOUMX METOZiB, IOTO MEPEBArol0 € MBUIKICTb, TOBTOPIOBAHHICTb, BAKOPUCTAHHS MaJIOi KiJIbKOCTI
PiAMHYU Ta MOXUIUBICTD MIBUJIKO IIOPiBHIOBATU Pi3HI KOMIIO3ULIMHUX PEYOBUH, B TOMY YMCJIi eMyJbcii. B po6oTi
OOCIIIKYIOTbCSl €KCIIEPUMEHTAJIbHI 3aJ1€JKHOCTI KIHEMATUYHOI B'A3KOCTi BOLO-Ma3yTHUX €MYJILCIN Bif
TeMmrepaTypu. Bomo-masyTHi emysbcii 3 Benukum BMicToM Bonu (10 60%) TOTyBasuCs MIIIXOM TPUBAJIOTO

MEXaHIYHOTO NIepeMilllyBaHHS B IMJIIHAPUYHIN IOCYAMHI 32 JONIOMOIOI0 I'BUHTA 3 METAJIEBUMU IIiTKamu. JI1g



BU3HA4YEHHS B'I3KOCTI BUKOPUCTOBYBaBcsl MeToj, CTokca. EMyribcii € Henpozopumu pizuHamu. ToMy BU3Ha4YaBCs
4ac pyxy KyJIbK{ MK BEpXHiM Ta HIDKHIM IIapoM pinuHuU. [Ipu nboMy Mifl eMyJIbCiio B TPYOLI 3HaX0OUBCS LIap BOAMU.
PyxoMum Tisiom Oysia MeTasieBa KyJbKa. [171s1 BUMipIOBaHHS B'SI3KOCTi IIPU Pi3HUX TEMIIEpaTypax CUCTEMY
noMilyBasny B 6i1bl1y KOJIOY, Yepes sIKy IpoKadyBaju HarpiTy Bofdy. B pe3ysbraTi ekcriepruMeHTanbHO MOKa3aHo, o
B'SI3KiCTb Ma3yTy HMJKYA 32 B'SI3KiCTb 10T0 BOJHUX €MYJIbCiil (IIPYU OJHUX i THX XK€ TeMIepaTypax). 3 MigBUIEHHIM
BMICTY BOJIU B eMyJIbCii ii B'sI3KiCTb 36ibu1yeThCS. [I7151 BOTPUMaHHS YMOBU OIITHMAJILHOTO PO3IUJIY BOJLOMa3yTHUX
€MyJIbCil (K i IHIMMX NOoJiOHMX ManvB), iX HEOOXiJHO MifirpiBaTH 10 TEMIIEPATyp, 3HAUE€HHSI SIKUX BUIIE
PEKOMEHI0BAHUX JIJIS1 YMCTOrO (HE €MYJIbTOBAaHOT0) Ma3yTy. 3allpONIOHOBAHI aHANITUYHI 3aJIEXKHOCTI TEMIIEPaTypuU
3aliMaHH4 Bif, CKJ1aAy 6iHapHOTO PO34YMHY, sIKi OCHOBaHi Ha (Pi3NKO-XIMIUHUX BJIaCTUBOCTSIX KOMIIOHEHTIB PO3YMHY
(TensyioTa NapoyTBOPEHHY, ii TeMIlepaTypHa 3aJIeXKHICTh, KpUTUYHA TEMIlepaTypa i TemrnepaTrypa KUIIiHHS).
Po3rygnaeTsest OKpeMO BOJHI pO3YMHU JIETKO3aMUCTOI pedoBrHU (JI3P) i po3unH OBOX JIETKO3aIMUCTUX PEYOBUH.
B ocHOBIi aHamiTHYHOI POPMYJIN JIEKUTH MPUIYIIEHHS, 110 B MOMEHT 3aliMaHHS pigyHMU 674 ii moBepxHi
CIIOCTEPIraeTbCs CTEXiOMETPUYHE CITiBBiIHOMIEHHS MiXK [1apOI0 JIETKOJIETIOYOI PilUHU Ta KUCHEM MOBITPS.
3MeHIIeHHS KOHLIeHTpallii napu 611 NOBEPXHi BOAHOIO PO3YMHY BPaxoBYeTbCsl 3aKOHOM Payiis. I1pu ouinni
TeMIIepaTypU 3aliMaHHs 6iHApPHUX PO3YMHIB MOXKJIMBI YMOBHO JjBa BUINAJKU: TEMIIEPATYPU 3aiiIMaHHS KOMIIOHEHTIB
po3umnHy 1) CyTTEBO BiIpi3HAIOTHCS 200 2) 6/113bKi. B mepmomy BUNIagKy MO>KHA IPUITYCTUTH, 1[0 BasKKOJIETIOUUM
KOMITOHEHT ITPAaKTUYHO HE BUIIAPOBYETHCS NIPU HASIBHOCTI Oi/IbII JIETIOYOTO KOMIIOHEHTY. | TOMy I0r0 MOXKHA
BB@KATH iHEPTHUM KOMIIOHEHTOM. OJIHaK, i€ IPUIYIIEHHS MO>XJIMBE [IPHU YACTIi JIETKOJIETIOYOrO0 KOMIIOHEHTY
6inbue 50 %. B 6ibIl 3arajibBHOMY BUINAAKY IPUITYCKAE€THCS OJHOYACHA Y4acTh 000X Map B 3aliMaHHi Kparuli i
cTexioMeTpid [J1 KOKHOI apu pinuH. CriocTepiraeTbCsl y3roJ KeHHS OTPUMAHOI 3aJIE>KHOCTI 3 HasSIBHUMU
€KCIIEPMMEHTAIbHUMU JAaHUMU (METOLOM BiIKPUTOTO TUIJIIO) IO BOJHUM PO3YMHaM alleTOHY, METaHOJIy, €TaHOJIy i
IIPOTIAHOJIIB, & TAKOXK PO3YMHIB H-OKTaHy/H-JeKaHy i eTaHoJsy /6yTaHouy. Lle m03BoJIsie CTBEPAKYBATH, 10
MIPUIYIIEHHS PO AOCSATHEHHS CTEXIOMETPil 1714 Mapy KO>KHOTO KOMITIOHEHTY CyMillli [py 3aiMaHHi, € IPUNHATHUM.
OpuriHajbHUM METOLOM € BUKOPUCTAHHS B SIKOCTi €JIEKTPUYHOTO TPUrepa BUHMKHEHHS MiKPOBUOYXiB came
BHCOKOYAaCTOTHOIO €JIEKTPUYHOTrO po3psay. HaBiTh HEBeMKA TEIJIOBA OTYKHICTb CTPUMEpPA AOCTATHS JJ1s1
CIIOCTEPEKEHHA ITyJIbCAllill AiaMeTpy Kparuii eMyJibcii B yaci. PosrisggaeTsca BUNIapOBYBaHHA Kparljli PiguH npu aii
BHCOKOYAaCTOTHOTO €JIEKTPUYHOr0 po3psty. Kparmi migsinyBanucs Ha TEpMOIApy i 3HaX04usacs B MOBITPi
KiIMHATHOI TeMIlepaTypy. AHaJli3 IPOBOIMBCS B IIPUITYILEHHI, IO [is po3pALy € TeIIoBo. [TokazaHo, Kparg
YMCTOTO PiAKOro MasurBa (€TaHOJ i AU3eJIbHE NaJMBO) BUIIAPOBYETHCA 3rilHO 3aKOHy d2. [Ipu IbOMy MIBUIIKICThb
BUIIAPOBYBaHHS B 3aJIEXKHOCTI BiJl BiZICTaHi JO €JI€KTPOLY MpUMae MaKCUMaJbHE 3HaY€HHS. AHaIi3 MBUAKOCTI
3MEHILIEHHS MACH KpaIuli JO3BOJINJIO OL[iHUTHU TEIIOBY IIOTY>KHICTb PO3PSY, SIKa TAKOX IIPY BifajeHi eJIeKTPOay
Bifl KpaIuli IpOXOguTh Yepe3 MakCUMyM. [1py aHayIoriYHOMy BAINIAPOBYBaHHI KpareJb eMyJIbCii (3 BMICTOM BOIH [0
50%) micsig cragii nporpiBaHHs CIIOCTEPIraloThes MyJIbCallii FeOMETPUYHOro po3mipy. Po3mip kparii 3 neBHoOI0
4aCTOTOIO MEPIOAUYHO 3MiHIOETBCS TI0OJIN3Y JESIKOrO CEPEIHbOTO 3HAUYEHHH, SIKE 3 YaCOM «BUINIAPOBYBaHHSI»
3meHumyeTbcsl. [Ticsst cTBOpeHHs eMyJibcii Ipy Aii yIbTpa3ByKOBUM IMCIIEPTaTOPOM [TOYMHAETHCS] YKPYIIHEHHS
ryo6ys. CaMe NapoOyTBOPEHHS HA TAKUX I7100yJIaxX i MOYMHAETHCS 3pOCTAaHHA NapoBoi Oysib0almKy. B nepmy yepry
BOHU 3POCTAIOTh [106JIM3Y CIAI0 TEPMOIIapy, a 10 Mipi 3pOCTaHHS TeMIIepaTypu emyJbcii i B ii cepenuHi. 3i

301/IbLIIEHHSM TeMIIEPaTypy LBUAKICTb 3POCTaHHS PO3MIPy I1apoBOi Oy/bOAIIKY 36i1bLIYETHCSI.

2. Based on a review of existing methods for studying droplet combustion, it is concluded that the combustion of
emulsions is accompanied by microexplosion phenomena, i.e., the breakup of a primary droplet into secondary
droplets. Depending on the heat input intensity, this process may range from minor material ejection to complete
droplet disintegration. The use of fuel emulsions is important for reducing nitrogen oxide emissions and improving
the completeness of liquid fuel combustion. A novel porous-sphere method is proposed for rapid experimental
evaluation of the burning rate of liquids. A porous ceramic sphere soaked with a combustible liquid is placed on a
special holder mounted on a balance. The mass-time dependence exhibits a linear region that determines the
burning rate. Compared to conventional methods, this technique offers high speed, good repeatability, low liquid
consumption, and enables rapid comparison of different liquid compositions, including emulsions. The
experimental temperature dependence of the kinematic viscosity of water- fuel oil emulsions is investigated.



Emulsions with water content up to 60% were prepared by prolonged mechanical stirring in a cylindrical vessel
using a screw equipped with metal brushes. Viscosity was measured using the Stokes method. Since the emulsions
are opaque, the travel time of a metal sphere between the upper and lower liquid layers was recorded, with a water
layer placed beneath the emulsion. Measurements at different temperatures were conducted by placing the
system into a larger vessel through which heated water was circulated. It was experimentally shown that fuel oil
has a lower viscosity than its water emulsions at the same temperature, and that viscosity increases with
increasing water content. To ensure optimal atomization, water-fuel oil emulsions must be preheated to
temperatures higher than those recommended for pure fuel oil. Analytical relationships between the ignition
temperature and the composition of binary solutions are proposed based on the physicochemical properties of the
components, including latent heat of vaporization, their temperature dependence, critical temperature, and
boiling point. A distinction is made between aqueous solutions of flammable liquids and mixtures of two flammable
liquids. The analytical model assumes that now of ignition, a stoichiometric ratio between vapor of the volatile
component and ambient oxygen is achieved near the droplet surface, while vapor concentration reduction in
aqueous solutions is described by Raoult’s law. Two limiting cases are considered: significantly different ignition
temperatures of the components and nearly equal ones. In the general case, simultaneous participation of both
vapors in the ignition process is assumed. The obtained analytical dependencies are in good agreement with
available experimental data (open-cup method) for aqueous solutions of acetone, methanol, ethanol, and
propanols, as well as for n-octane /n-decane and ethanol /butanol mixtures. This confirms the validity of the
stoichiometric ignition assumption for each vapor component. An original experimental approach is introduced in
which a high-frequency electrical discharge is used as an electric trigger for initiating microexplosions. Even a
relatively low thermal power of the streamer discharge is sufficient to induce temporal pulsations in the diameter
of an emulsion droplet.
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