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2. Problems of the mechanics of aggregating particles suspensions.

Pedepar:

1. Inceprauiiina po60Ta NPUCBSIYEHA JOCTIIKEHHIO MAaTEMAaTUYHUX MOJIeJIel OCiIlaHHS YaCTUHOK JIBO- Ta
TpUGa3HUX CYCIIEH3il, 10 arperyoTh, Y BEPTUKAJIbHUX Ta MOXUJIMX TPYOKax B HEOJHOPIJHOMY I10JIi CUJL. 32
IOTIOMOTOI0 METOJy XapaKTePUCTUK 3HANEHO PiBHSIHHS CIMEICTB XapaKTEPUCTUK Ta YMOBU Ha HUX. [IpoBefieHO
IOCJIiZIPKEHHS YMOB iCHYBaHHS Pi3HUX THUIIIB pO3B’s13KiB. OZIHi€10 3 OCHOBHUX PO3IJISIHYTUX ITPOGJIEM €
€BOJIIOLIMHICTh CUJILHUX PO3PUBIB. B po6OTi MpoBeeHo AeTanbHUN aHaJli3 CIiBBiIHONIEHb JJIs1 XapaKTePUCTUYHUX
IIBUAKOCTEN Ta MIBUIKOCTI IIEpEMIIEHH II0BEPXHI pO3puBy. OTpMMaHi pe3ysbTaTH MiATBEPIKEHI 32 OIIOMOTOI0
YUCEJIbHAX PO3PaxyHKiB METOIOM AMHAMIKU 4aCTUHOK. Ha 0CHOBI Tpu@asHoi Moz BIieplle NOsICHIOETbCS
BUHMKHEHHS PO3MUTOI TPAHULIi Mi>K 30HOIO YMCTOI PiIMHU Ta arperaris, Mo ocCifaoTs. [IpoBeneHo y3araabHEeHHS
edekry BolikoTTa Ha BUINAMIOK CYCIIeH3iH, 1110 arperyoTh, a TAKOXK JOCIIiI’)KEHO 3aJIe5KHICTh IIBUIKOCTI OCilaHHS Bif
KyTa Haxwly TpyOKu. B muceprauii 3HaliieHO pO3B’s13KY 3371a4 [P0 TPULIAPOBY JIaMiHApHY TeUilo HE3MilllyBaHUX
MIKPO/HaHOPIMH MiXX PyXOMMMHU IIJIACTUHAMU Ta KOAKCiaJIbBHUMU LWIIHAPAMY, 110 OGEPTAIOTHCS 3 Pi3HUMU

KyTOBUMMU LIBUAKOCTSIMU i MalOTh Pi3Hi mopcTkocTi. KpiMm TOro, mpoBeieHo y3arajbHEeHHS! PO3PaXyHKOBUX POPMYI



1151 POTaLifHOTO BiCKO3MMeTpa Ji71s1 BUMipIOBAaHHS B'SI3KOCTI MiKpO- i HAHOPiAKH. B ekcriepuMeHTasbHiil 4acTHHI
POOOTH IOCTII>KEHO OCinaHHsS epUTPOLUTIB KPOBi B CTAaHAAPTHUX i MIKpOTpyOKax. [IpoBefieHo aHai3
€KCIIEPUMEHTAJIbHUX JTOCII)KEHb Ta iX TOPiBHSAHHS 3 YMCEJIbHUMU pO3paxyHKaMu. Ha OCHOBI OTpMMaHUX JaHUX
3aIpONIOHOBAHO HOBUI MMOKA3HUK J1J1s1 BUSIBJIEHHS aJleprii Ha MeIMKaMeHTHU Ta Xap4oBi MPOJYKTH, a TAKOX €KCIIpec-
METOJ] Ha MaJINX 00’eMax KPOBi 3 BUKOPHCTaHHIM MIiKpOTpy6oK. Kit04oBi cji0Ba: arperatisi, cefuMeHTaris,
IIBUJIKICTb OCilaHHsI, IBUIKICTb arperatlii, 1sodasHa cycreHsis, TpudasHa cyceHsis, KBasiliHillHa cuctema,
METO/I XapaKTePUCTUK, METO]] IMHAMIK/ YaCTUHOK, MiKpPOYaCTUHKU, HAHOYACTUHKY, 'PAaHUYHI YMOBU ITPOCJIN3aHHS,
Tedis Kyerra, Tedis Ilyazeinsst, ceIMMEHTaLiliHi KPUBI.

2. The thesis research is devoted to the study of the mathematical models of the sedimentation of aggregating
particles of two- and three-phase suspensions in vertical and inclined tubes in an inhomogeneous field. Using
method of characteristics the equations of families of characteristics and the conditions on them are found. The
conditions of existence of various types of solutions are studied. One of the main considered problems is the
evolution of strong discontinuities. A detailed analysis of the relations for the characteristic velocities and the
velocity of the discontinuity surface moving is performed in the work. The obtained results are confirmed by
numerical calculations by the method of particle dynamics. On the basis of the three-phase model the formation of
a blurred boundary between zone of a pure fluid and settling aggregates is explained for the first time. The
Boycotte effect in the case of aggregating suspensions is generalized. The dependence of the sedimentation rate
on the inclination angle of the tube is investigated. The solutions of the problems of three-layer laminar flow of
immiscible micro/nanofluids between moving plates and coaxial cylinders rotating at different angular velocities
and having different roughness are found. A generalization of the calculation formulas for a rotary viscometer for
measuring the viscosity of micro- and nanofluids is performed. In the experimental part of the work the
sedimentation of erythrocytes in standard tubes and microtubes is investigated. The analysis of experimental
researches and their comparison with numerical calculations is carried out. Based on the obtained data a new
index for detection of allergies to drugs and food and a rapid method on small volumes of blood using microtubes
are proposed. Key words: aggregation, sedimentation, sedimentation rate, aggregation rate, two-phase
suspension, three-phase suspension, quasilinear system, method of characteristics, particle dynamics method,
microparticles, nanoparticles, slip conditions, Couette flow, Poiseuille flow, sedimentation curves.
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